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PREFACE vii

Preface

Laboratory tests play a major role in clinical care, providing practitioners with
the tools to diagnose disease, treat illness, and monitor the condition of patients.
Technological innovations have enhanced the scope, quality, and sophistication of
laboratory services, to the very real benefit of health professionals and patients
alike. With new scientific advances, laboratory tests are likely to play an even
greater role in the coming years. Yet bringing these advances to patients depends
not only on science and technology, but also on the policies we have in place to
provide coverage and payment for laboratory tests.

As the largest payer for clinical laboratory services in the nation, Medicare
covers inpatient and outpatient testing for the elderly and disabled. Its system of
paying for outpatient laboratory tests, however, has remained largely unchanged
since it was established in 1984. It is structured so that key decisions regarding
coverage, payment, and medical necessity are sometimes made nationally and
sometimes by local private contractors who administer the Medicare program across
the country. Constraints on payments have led to a decline in actual Medicare
expenditures for clinical laboratory tests, while those for most other medical
services have continued to rise. Concerns about how well Medicare’s payment
method reflects current costs of laboratory testing and about the ability of the
system to keep up with anticipated changes in technology prompted the Congress to
direct the Health Care Financing Administration (HCFA) to commission this study.

HCFA asked the Institute of Medicine (IOM) to assess the current payment
system and investigate options to improve it against a backdrop of changes in

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9997.html

not from the

original typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be

retained, and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book

. Now and in the Future

PREFACE viii

laboratory testing over the past 20 years and expectations for future innovation and
use of laboratory services. The committee appointed by the IOM to carry out this
study embraced the opportunity to assist HCFA and the Congress, but quickly
recognized the complexity of its task.

Clinical laboratory tests are performed in a variety of settings, from physicians’
offices to large, sophisticated regional facilities. Like other sectors of the health
system, the laboratory industry has been buffeted by changes in the financing and
delivery of medical services. Yet despite decreases in payment rates for laboratory
services, this dynamic and resilient industry continues to grow. The committee
found no simple way to characterize it. The committee was also surprised by the
paucity of data on the clinical laboratory industry, its financial health, and the costs
of performing laboratory tests. A profile emerged from the information that IOM
staff and consultants gathered with the help of both industry and government
experts, but the committee was often frustrated by the lack of evidence to
corroborate its considered judgments.

Designing a payment system for medical services requires balancing the
interests of Medicare beneficiaries, providers of clinical laboratory services, and
taxpayers who help support the Medicare program. The committee was encouraged
that beneficiary access to outpatient clinical laboratory services generally appears to
be good. At the same time, the lack of data to measure the extent of distortions in
current payments or to determine how well the system will absorb new
technological changes in laboratory testing was a source of considerable concern.
This study provided the opportunity both to systematically review what is known
and to chart a course for reform. Based upon analysis of available information, the
committee concluded that timely action can avoid serious problems in the future.

Guided by a set of goals for Medicare payment policy adopted early in its
deliberations, the committee found both the need and the opportunity for
improvements in the current payment system. It concluded that there is no basis for
assuming that current payment levels accurately reflect the costs of providing
laboratory services. Whatever distortions exist can provide incentives for
inappropriate use of laboratory tests, making the creation of a more rational method
of payment imperative. To build a system that will stand the test of time, however,
requires improvements in the ways tests are approved for payment and described for
billing purposes, as well as valued for payment.

This report sets out the committee’s findings and recommendations for
improvements in Medicare policy related to payment for outpatient clinical
laboratory services. The committee was concerned that sustaining the current, out-
moded payment method would ultimately have an adverse effect on beneficiary
access to laboratory services. It considered concerns raised by the laboratory
industry but was also struck by the comfort level many expressed with fundamental
aspects of the existing payment method. This was good news, because it provided a
clear path to improving the Medicare payment system—one that first
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PREFACE ix

simplifies the system by creating a single national fee schedule based on current
national payment limits and then promptly begins a process of moving toward
payment levels that more reasonably reflect the resources required to provide each
laboratory test.

Through its recommendations, the committee seeks to reduce administrative
complexity and ambiguity, foster more efficient and appropriate use of laboratory
tests, and create a more open and understandable system for establishing payments.
The committee favors processes that allow meaningful input by those who have a
stake in the outcome of Medicare payment policy decisions. It sees such
involvement as an important element in maintaining the credibility of the payment
system. It also sets its sights on a system that can efficiently accommodate future
progress in laboratory science and technology. The committee’s recommendations
are directed to both HCFA and the Congress, since both legislative and
administrative actions would be necessary to implement them.

The committee could not have accomplished its goals without the excellent
staff work of Dianne Wolman, study director, and Andrea Kalfoglou, program
officer, in both informing our discussions and synthesizing the outcome of our
deliberations. Their tireless efforts to bring useful information and structure to the
committee’s work enabled us to be both focused and productive. The staff and I
greatly appreciate the commitment and hard work of the committee members. They
openly shared their views, provided timely feedback on staff work, and made every
effort to work toward consensus while respecting the differences among them.

Finally, this study was undertaken at a time of considerable uncertainty and
potential. We have great expectations for scientific breakthroughs in the detection
and treatment of disease. At the same time, we cannot foretell how continued
changes in the financing and delivery of health care may affect the availability of
new or existing services. It is incumbent upon us to prepare for the future by
designing systems that can adapt as circumstances change. It is in this spirit that the
committee offers its recommendations for improving Medicare payment for
outpatient clinical laboratory services.

Lauren LeRoy, Ph.D.

Chair
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SUMMARY 1

Summary

The Committee on Medicare Payment Methodology for Clinical Laboratory
Services studied many aspects of the current Medicare payment system, conducted
original research, and heard testimony from many organizations representing the
varied interests of laboratories and laboratorians. From the perspective of the
beneficiary, the system is working. The committee could find no evidence that
Medicare beneficiaries have difficulty getting necessary laboratory services. From
the perspective of the laboratory industry, the system should be working better, with
fewer administrative delays, geographic inconsistencies, and claims denials. From
the perspective of the committee, the current system includes irrationalities, which
could exacerbate current problems and jeopardize beneficiary access in the future.
Medicare needs a more timely and appropriate method for integrating the
proliferation of new technologies anticipated in the near future and simpler, more
transparent administrative procedures. To this end, the committee recommends that
the Medicare program implement a single, national, rational fee schedule that
reflects the resources used to produce the services, simplify and open its
administrative procedures, and collect data to monitor and assess the impact of the
recommended changes.

INTRODUCTION

Clinical laboratory tests are a key component of modern health care. Through
the examination of body fluids and tissues, laboratory tests reveal im
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portant chemical and biological information about the body.! Laboratory tests
represent a small share of health spending, but play a complementary and an integral
role in good medical care. They help physicians to diagnose and treat patients.
Technological changes in laboratory testing, both those currently in the pipeline and
those anticipated in the near future, offer the prospect of new opportunities for
diagnostic improvements. These changes, however, are often associated with
expensive new laboratory tests and testing methodologies and will place an
increasing burden on the payment system for timely, fair, and appropriate
determinations of payment levels and medical necessity.

Medicare, the federal program providing coverage of health care services for
the elderly and disabled, is the largest payer of clinical laboratory services. It pays
29 percent of the nation’s laboratory bill for inpatient and outpatient services (Klipp,
2000). The Medicare Part B fee schedule for outpatient laboratory services accounts
for approximately one-third of what Medicare spent for laboratory services, or 1.6
percent of its total annual budget, in 1998 (Gustafson, 2000).

Although outpatient clinical laboratory tests are only a small portion of the
Medicare budget, Medicare payment policy for laboratory services is significant
because it influences state Medicaid and private payers’ policies and payment rates.
Laboratory tests also influence health care expenditures far beyond their proportion
of actual costs because decisions about the provision of other medical services often
hinge on the results of laboratory tests.

Designed in the early 1980s, Medicare payment policy for outpatient
laboratory services is now outdated. Payments are not consistently related to costs,
and while payment rates have been modestly adjusted for inflation, neither the rates
nor the basic payment methodology has evolved to take into account technology,
market, and regulatory changes. Laboratory interest groups testified that the
outdated payment system has created serious administrative and financial burdens
for laboratories, although systematic evidence of major problems for patients,
physicians, Medicare, or private insurers is lacking. Theoretically, when prices do
not reflect costs, they have the potential to inappropriately influence clinical
decision making, inhibit innovation, waste taxpayer dollars, and limit beneficiary
access to care. In the case of clinical laboratory tests, the financial incentives of the
physician ordering the test are not directly related to the financial incentives of the
laboratory conducting the test and receiving payment for it; however, the
physician’s incentives could be subject to influence by the laboratories. Again,
evidence of such effects is lacking.

Clinical laboratory testing is in the midst of major technological innovations,
and regulatory and payment policies must be able to accommodate positive changes.
The mapping of the human genome and other scientific advances

"Medicare covers clinical laboratory tests used to diagnose disease, screen patients to
identify abnormalities, or monitor a patient’s condition. It does not cover other
laboratory services such as screening for drugs of abuse, conducting forensic
investigation, evaluating a person’s health for life insurance, and testing as a part of
clinical research and drug development.
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lead laboratory experts to expect major advances in clinical tests and methodologies
in the near future, particularly in the areas of genetic testing, surface markers to
identify specific types of cancers, pharmacogenomics to individualize drug
treatments, and molecular-level tests. They foresee these diagnostic advances
clearly; whether scientific advances for treatments will keep pace is less clear.

Recognizing the problems of the Medicare outpatient payment system for
clinical laboratory services, Congress mandated that the Department of Health and
Human Services (DHHS) arrange for the Institute of Medicine (IOM) of the
National Academies to examine the laboratory industry, including environmental
and technological trends; to collect data on costs and payments for certain
laboratory tests if possible; to assess current Medicare payment policy; to evaluate
payment policy alternatives, including costs and other aspects of implementation;
and to make recommendations to improve the system (Balanced Budget Act of 1997
[BBA]; Public Law 105-33). The IOM was selected because its unique advisory
process uses groups of independent, volunteer experts to analyze issues and make
policy recommendations.

To conduct the study, the IOM formed a committee of 12 experts, including
laboratorians, physicians, economists, health care administrators, and health policy
analysts. The five committee meetings included open sessions for public testimony
and data gathering. The IOM commissioned three background papers and a study on
costs and payments for laboratory services. The committee focused on Medicare
payment methodology, but related issues such as coverage policy and coding
systems were also addressed. This summary highlights some of the key issues,
conclusions, and recommendations from the full report.

THE LABORATORY INDUSTRY

In 1999, 170,102 clinical laboratories conducted 5.7 billion laboratory tests for
both inpatients and outpatients in the United States (Tables 1 and 2).2
Approximately $35 billion was spent on the provision of clinical laboratory
services. Although overall health expenditures have continued to rise faster than
growth in the gross domestic product in recent years (Wolf, 1999), total
expenditures for laboratory services provided in all settings atypically have declined
(Klipp, 2000).

Four main types of laboratories provide clinical laboratory services:

1. Hospital-based laboratories: Hospital-based laboratories conduct more tests
than all other types of laboratories combined. In 1999, 8,560 hospital-based
laboratories (Table 1) conducted almost 3 billion laboratory tests (Table 2), pro

Generally, when this report refers to the clinical laboratory industry, it includes the
three types of laboratories discussed below: hospital-based, physician office, and
independent laboratories. Other laboratories will be discussed, but they typically do not
bill under the Medicare Part B outpatient system. When manufacturers of laboratory
tests, equipment, and chemicals are included, this will be specified.
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viding services for inpatients and outpatients and some community
physicians. Many hospitals operate more than one laboratory. Independent
laboratories run some hospital-based laboratories.

2. Independent laboratories: In 1999, 4,936 independent laboratories (Table 1)
conducted 26 percent of laboratory tests in the United States, or 1.5 billion
(Table 2), for physicians, hospitals, and other health care providers. These
laboratories are often regional, serving large geographic areas, with single
companies operating multiple laboratory facilities. Independent laboratories
underwent rapid consolidation during the 1990s. Two large, multisite
corporations now absorb more than half of the revenues of independent
laboratories.

3. Physician office laboratories: Most of the 105,089 physician office
laboratories (POLs) conduct a low volume of simple, inexpensive tests that
provide immediate, on-site results to physicians (Table 1). Large, group
practice POLs provide a range of tests at volumes comparable to those of
local independent laboratories.

4. Other laboratories: Laboratory tests performed at end-stage renal disease
centers, home health agencies, and nursing homes are frequently not paid out
of the Medicare outpatient laboratory benefit. These “other laboratories”
account for slightly more than 30 percent of all laboratory facilities (Table 1),
but they conduct only 10 percent of all tests (Table 2).
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Because the laboratory industry is so diverse and data describing it are so
limited, it is difficult to draw definitive conclusions about trends. The industry has
been characterized both by periods of growth and by a variety of constraints.
Currently, test volume is up, but Medicare spending for outpatient laboratory
services is down. The laboratory industry appears to be both resilient and adaptable,
but also vulnerable to environmental trends. For instance, managed care and federal
cost containment measures initially cut into laboratory profits, but the major
national independent laboratories not only have survived, but have now rebounded
financially. Hospital-based laboratories expanded their outpatient and outreach
services in response to declines in inpatient laboratory de

TABLE 1 Number of Laboratories by Type of Facility, 1999-Early 2000

Type of Facility Number of Laboratories Percentage of Total
Hospital laboratories 8,560 5

Independent laboratories 4,936 3

Physician office laboratories 105,089 62

Other 51,517 30

Total 170,102

SOURCE: Health Care Financing Administration, 2000.

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/9997.html

not from the

original typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be

retained, and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book

. Now and in the Future

SUMMARY 5

mand to the point where their market share is growing. The numbers of POLs
declined in the late 1980s in reaction to federal regulatory policies, but they are now
increasing, partially in response to an increase in the number of tests that can be
conducted simply.

TABLE 2 Test Volume by Type of Facility, 1999-Early 2000

Type of Facility Volume (millions) Percentage of Total
Hospital laboratories 2,958.2 52

Independent laboratories 1,514.2 26

Physician office laboratories 656.4 11

Other 597.1 10

Total 5,725.9

NOTE: Volume figures include both inpatient and outpatient tests performed for all public and
private sector payers.
SOURCE: Health Care Financing Administration, 2000.

Many factors affect the cost of providing laboratory services. New regulatory
requirements increased costs for some laboratories; however the industry has also
reduced costs through consolidation, automation, and other innovations that have
simplified testing and administrative procedures. Future innovation in automation,
test methodology, and information technology will require substantial investment
but should also increase efficiency. More complex testing, particularly genetic
testing, may routinely require specialized expertise to interpret the findings for the
ordering clinician which will add to the cost of providing the test.

The overall quality of laboratory testing is improving. Experts speculate on a
number of technological-, regulatory-, and professional-related reasons. Portable
testing equipment makes it easier to test patients at the bedside or during a visit to
the doctor. In addition to convenience, testing closer to the patient leads to faster
results that may facilitate diagnosis and treatment. Improvements in quality are seen
in improved proficiency test results and fewer deficiencies during on-site
inspections. Payment trends have the potential to affect beneficiary access to
laboratory testing, although there is no evidence that they have done so. The lack of
appropriate billing codes, Medicare coverage decisions, and payment barriers could
delay beneficiary access to new technology. If it becomes more difficult to absorb
reduced payments, the industry might no longer offer tests when costs exceed
payments.
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THE CURRENT MEDICARE PAYMENT SYSTEM

Medicare currently pays for outpatient clinical laboratory tests using a
prospective payment system (PPS) established in 1984 and based on 1983 charge
data. The amount of payment is known before a service is delivered. Payments for
1,100 tests are set separately in fee schedules for each of 56 geographic
jurisdictions, limited by national fee caps called National Limitation Amounts
(NLAs). Payments are based on what laboratories charged in 1983, updated
periodically for inflation. Laboratories accept Medicare fees as full payment— there
is no beneficiary cost sharing. The Health Care Financing Administration (HCFA),
the branch within DHHS that administers the Medicare program, and private
contractors to HCFA known as carriers and fiscal intermediaries (FIs),? make and
interpret policy, set prices, and process claims.

Most general policy decisions guiding program operations are made at the
national level by HCFA within the constraints of congressionally set authority.
Medicare contractors process and pay claims from laboratories. Traditionally,
carriers have taken responsibility for developing local coverage policies that
determine when particular tests are medically necessary and for calculating the local
fee schedules, but some of this responsibility has shifted back to HCFA’s central
office in recent years. Contractors review claims and may deny payment if they
determine the service was not medically necessary in a particular case. There are
inescapable inconsistencies in this process. Decisions about how much to pay for
new tests are made both by the carriers and by HCFA. The payment system, thus, is
complicated by the fact that decisions about both coverage and payment are made in
each of the 56 distinct jurisdictions.

GOALS FOR A PAYMENT SYSTEM

To meet its charge, the committee first defined the goals that should guide
payment policy. The following five goals are broadly applicable to the Medicare
payment system and are specifically relevant to payments for outpatient clinical
laboratory services.

1. Beneficiary access: All Medicare beneficiaries should have access to
appropriate services on a timely basis. Financial barriers should not limit
beneficiary access to appropriate services. When it is medically appropriate,
testing ought to be expedited.

2. Flexibility: The payment methodology should have formal mechanisms to
promptly recognize and determine payment for newly approved technology,
to adjust payment levels when necessary, and to update payment amounts in

SHCFA'’s contractors include carriers, which process laboratory claims from POLs and
independent laboratories, and FIs, which process claims from hospital-based and other
institutional laboratories.
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response to scientific and economic shifts in the health care environment that
affect the costs of producing laboratory services.

3. Transparency: The process for setting payment amounts and payment
policies should be understandable and open to input from the public and
providers.

4. Value: Value encompasses the efficient production and appropriate use of
laboratory services, as well as minimizing fraud, waste, and abuse. The goal
is to produce a positive health outcome for the beneficiary using high-quality,
appropriate health care services.

5. Administrative simplicity and efficiency: The payment system should strive
for simplicity and efficiency in its administrative operations for the provider,
payer, and patient.

not from the

original typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be

retained, and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ASSESSMENT OF THE CURRENT MEDICARE PAYMENT
SYSTEM

The committee conducted an extensive examination of the Medicare payment
system for outpatient laboratory services and assessed the current methodology in
light of the committee’s goals.*

* Beneficiary access: The committee found no evidence that beneficiaries have
difficulty obtaining outpatient clinical laboratory services. The current
geographic locations, number of sites, and capacity of the laboratories
generally provide adequate access for beneficiaries. The Medicare program
imposes no financial barriers to outpatient clinical laboratory services for
beneficiaries. Finally, the committee found no evidence that Medicare
beneficiaries are being denied STAT (literally, at once) tests when medically
indicated.

* Flexibility: The committee concluded that existing mechanisms for keeping
payments up to date are inadequate. The inflation factor and the NLA level
raise or lower fees across the board for all tests and do not provide
adjustments to accommodate changes needed in payment levels for specific
tests. The process for integrating new technologies into the payment system,
including determinations of coverage, assignment of billing codes, and
development of appropriate prices, is slow, administratively inefficient, and
closed to stakeholder participation. These problems are likely to become
increasingly important with the anticipated changes in laboratory technology
and medical practice.

* Transparency: The committee concluded that the current payment system
lacks “openness” and adequate procedures for stakeholder involvement. Clear
and consistent information on how the system works and opportunities for the
public and stakeholders to have input into decision processes are limited.

* Value: The committee found it had little data with which to judge whether
Medicare spending in aggregate is too high or low, whether Medicare is

4The examination included interviews with many HCFA staff, other stakeholders, and
laboratory services and financing experts; testimony from industry associations; and a
review of relevant program-related documents, data, and studies.
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paying reasonable amounts for individual tests and services, or whether
physicians are ordering tests appropriately. The committee concluded that
Medicare purchases tests that meet Medicare standards for its beneficiaries
with minimal or no beneficiary access problems. Medicare payment rates
appear to be within the range of private payments (Appendix C).

* Administrative simplicity and efficiency: The committee concluded that
administration of the Medicare outpatient laboratory payment system, with its
56 separate fee schedules and 56 separate processes for coverage
determination, is unnecessarily complex and inefficient, particularly in the
way the system incorporates new technologies and determines whether or not
a laboratory’s claim should be paid. Since most of the fees on the 56 separate
fee schedules are close to the NLA, this complexity is unnecessary.

RECOMMENDATIONS

After analysis of the current payment method and alternative policies, the
committee reached consensus on 12 recommendations for improving Medicare’s
payment system for outpatient clinical laboratory services. The committee’s choices
were guided by its previously stated goals for an ideal payment system. The
committee considered the administrative, legislative, and financial steps necessary
to implement alternative payment methods. The committee’s recommendations
provide broad, general policy guidance. The details regarding how
recommendations are implemented could have a significant impact on ultimate
implementation costs.

The first six recommendations are interrelated and cascade from the first
recommendation, which broadly defines the preferred payment system and flows
into more detailed recommendations concerning specific elements of the system and
its implementation. The first six recommendations focus specifically on payment
methodology. They address issues such as how to establish the relative value of one
test versus another and how to determine the relative resource use of different tests.
They do not conclude whether current Medicare aggregate payments or the payment
for a particular test is too high or too low.

The final six recommendations focus on problems in the current system. These
recommendations can be implemented independently or concurrently with the first
six. They consider such issues as the structure of the claims-processing contractors
and how to improve payment-related administrative procedures.

Because changes in the current Medicare payment formula could require new
legislation, implementation of many of the committee’s recommendations will entail
congressional action. The committee recommends that HCFA, the administration,
and the Congress work together to develop the necessary enabling authority and
funding.

RECOMMENDATION 1: Medicare payments for outpatient clinical

laboratory services should be based on a single, rational, national fee

schedule.
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In effect, there is already a national fee schedule, since most services are paid
at the National Limitation Amounts. Maintaining a system of 56 fee schedules that,
in the vast majority of cases, pays a single, national fee is confusing to stakeholders
and increases the burden of administering the system. A national fee schedule
means a single set of payments for all outpatient clinical laboratory services, with
adjustments for differences in local labor costs, prices for goods and services the
laboratory purchases, and other relevant factors.

The long-term goal of a national fee schedule is to establish relative payment
amounts that accurately reflect the relative resource requirements of providing
services, minimizing the financial incentives to overuse or underuse services. In
other words, if Test A for one condition generally costs laboratories twice as much
to produce as Test B for another condition, the payment for Test A should be twice
as much as for Test B.

The committee considers this important for promoting the clinically
appropriate use of laboratory services and ensuring that beneficiaries continue to
have access to services. The key building blocks of such a fee schedule include (1) a
relative value scale; (2) a dollar conversion factor that translates the relative values
into payment amounts; (3) any adjustments for laboratory, beneficiary, or other
characteristics, such as geographic location; and (4) a mechanism for periodic
updates. HCFA has extensive experience establishing relative values, fee schedule
payment adjustments, and update mechanisms, particularly with the physician
payment methodology.

Moving to a single national fee schedule is a logical first step because it will
make it easier to develop refined, resource-based relative payment amounts, will
simplify the system, and will reduce some administrative complexities and
inconsistencies. The committee makes additional, specific recommendations about
how to move quickly to a national fee schedule and then recommends a process for
refining and improving it.

RECOMMENDATION 2: On an interim basis, relative payments for

Medicare outpatient clinical laboratory services should be based on the

current National Limitation Amounts.

The NLAs are an appropriate starting point for the national fee schedule, but
HCFA should move quickly to refine them. Moving to a national fee schedule based
on the NLAs formalizes current, de facto Medicare outpatient laboratory payments.
Use of the NLAs as a starting point should minimize dislocations and disruptions
for laboratories, beneficiaries, and contractors.

The committee does not make a recommendation on whether aggregate
spending on clinical laboratory services ought to be increased or decreased, and it
recognizes that projected spending levels are often an outcome of the budget
process. The committee notes, however, that under current law, Medicare outpatient
clinical laboratory fees will not increase or decrease through 2002. If Congress and
HCFA were to maintain this requirement while implementing the new fee schedule
(i.e., projected aggregate outpatient clinical laboratory spend
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ing remains the same), then current NLA levels would have to be slightly reduced to
permit the few carrier fees currently below the NLAs to rise. A preliminary analysis
suggests that a reduction of the NLAs by as little as 1 or 2 percentage points may be
sufficient to maintain the current level of aggregate spending (Appendix B). If a
more detailed study shows that larger reductions in the NLAs would be needed if
Congress were to call for maintaining budget neutrality, then the new fee schedule
should be phased in over two or more years to minimize disruptions.

RECOMMENDATION 3: A data-driven consensus process for refining
the new Medicare national fee schedule for outpatient clinical laboratory
services should be developed. HCFA should explore alternative methods
for gathering data to be used in the process.

The committee believes that a data-driven consensus approach is most likely to
be a practical and successful approach to refining the fee schedule. Several
interdisciplinary groups, which include experts and stakeholders such as
laboratorians and HCFA policymakers, could both review and refine the NLA-based
fee schedule or develop a completely new set of relative values. The groups, using
data from many sources, could focus on every test or groups of similar tests,
selected fees that are noticeably out of line, or those tests that contribute most to
Medicare spending.

HCFA should examine the costs, potential value, strengths, and weaknesses of
other approaches and methods for gathering data on costs and developing national
relative values before refining or replacing the NLA-based fee schedule. The
committee considered a number of approaches for establishing a relative value scale
or relative payment rates.> These approaches are not mutually exclusive and could
be combined in various ways to refine the NLA. Four approaches merit further
consideration. Each option has specific risks, potential disruptions, and different
consequences, depending on how it is designed. The potential impact of each
approach should be examined to determine whether some adjustment might be
desirable to mute the risk of a negative impact on beneficiary access or on the
practice of medicine.

1. Micro-costing studies: HCFA would collect objective cost data related to
specific services from laboratories, manufacturers, and other appropriate
sources. The costs would include labor, equipment, supplies, transportation,
and administrative functions such as regulatory compliance associated with
the production of laboratory tests. The research could range from detailed cost
studies of all laboratory services in a sample of all laboratories to targeted
studies of selected tests and laboratories.

SThe committee recognizes that setting the right prices is a necessary factor, but not
sufficient to ensure cost-effective, medically appropriate treatment in every case.
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2.

Competitive bidding demonstration: HCFA would solicit bids on a

specified list of tests from laboratories in a selected service area. Submitted
bids should reveal costs of production, and, therefore, could be used as the
basis for establishing relative values.
Negotiated fee demonstration: A demonstration in selected areas, based on a
private sector model of negotiation, could be used by carriers and area
laboratories to agree on a fee schedule. Like competitive bidding, this
approach also provides a basis for developing national relative values.

Charges: The charges employed by laboratories on each Medicare claim
could contribute to the development of relative values. However, because of
uncertainty about how closely current charges reflect costs, this option could
be used initially in conjunction with another approach to evaluate the nature
of the relationship between charges and costs.

RECOMMENDATION 4: Medicare national fees for outpatient clinical
laboratory services should be adjusted for geographic location. HCFA
should also evaluate the need to adjust for certain other circumstances,
particularly those likely to affect beneficiary access, and make
recommendations to the Congress.

Some costs, primarily labor and specimen transportation costs, may vary

widely across the nation and between urban and rural areas, and would require an
adjustment, as is made under most other Medicare payment methodologies. The
committee does not support payment adjustments based on broad categories of
laboratories, such as physician office, hospital-based, or independent laboratories;
however, it is concerned that there may be situations in which lack of adjustment to
national fees could affect beneficiaries’ ability to obtain needed services. The
committee recommends that HCFA study whether adjustments for differences in
costs may be desirable for the following:

Qualified laboratories in sole community hospitals:® These providers
currently receive slightly higher Medicare outpatient laboratory payments.
HCFA should study the implications for sole community hospitals of a new
national fee schedule.

STAT tests: The committee recognized that tests that must be conducted
immediately for urgent or emergency care may present additional costs, but it
could find no data to document a cost differential. If there is a need to
recognize STAT tests in Medicare payments, care should be taken with the
way in which

A sole community hospital is located at least 25-35 miles from similar hospitals,
serves at least 75 percent of the local residents needing such inpatient care, and meets the
detailed criteria contained in 42 C.F.R. 412.92. To be a “qualified laboratory” in a sole
community hospital, the laboratory must provide clinical diagnostic tests 24 hours a day,
seven days a week, in order to serve the hospital’s emergency room.
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STAT circumstances are defined and their use should be monitored in order
to minimize inappropriate use of the STAT designation.

RECOMMENDATION 5: Processes should be put in place to refine and
periodically update the fee schedule for Medicare outpatient clinical
laboratory services.

To remain viable, the fee schedule must respond to economic and scientific

changes that affect the cost of providing services. Processes to refine and
periodically update the fee schedule should include opportunities for industry and
public input, review, and challenge. These procedures may vary for the different
elements or building blocks of the fee schedule.

Update factor: The update or conversion factor could be applied across the
board to the current NLAs or to a fee schedule that is based on relative values.
The process for updating the fee schedule should identify the responsible
parties, the schedule for acquiring and analyzing data, and the factors that
should be considered in developing the updated amount. Because the update
factor will affect federal spending, it is likely to be established through the
annual budget process. Although HCFA would ultimately be responsible for
implementing updated rates, it might be appropriate to require the Medicare
Payment Advisory Commission (MedPAC) or another suitable government
agency to make recommendations to the Congress about the update factor.
Payment adjustments: Review and revision of any geographic and other
payment adjustments should include analyses of their likely effect on
beneficiary access to laboratory services.

Relative values: Periodic review of the relative values, however they were
originally established, is essential for maintaining the integrity of the payment
methodology.

RECOMMENDATION 6: To incorporate new tests into the Medicare
laboratory fee schedule, there should be an open, timely, and accessible
process that is subject to challenge. The process and fees produced should
not impede clinical decision making that is essential to providing
appropriate care.

The committee concluded that a consistent, public process for developing

interim values for new laboratory services is essential for an effective payment
system. HCFA should create a committee of laboratorians, pathologists, other
physicians and scientific experts, health care policymakers, and economists to
advise on setting interim relative values or national fees for new technologies. After
interim relative values or fees for new services have been established, Medicare
should allow time for diffusion of the new technology and stabilization of costs. The
interim relative values for these new services should be re
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viewed and revised as necessary. Once they are “official,” these services would be
included in the periodic review of relative values for the full fee schedule.

RECOMMENDATION 7: HCFA should review alternatives to the
current system for coding outpatient clinical laboratory services for
claims processing. More accurate, open, and timely coding processes for
new technologies as well as tests and services should be sought.

The committee heard testimony from several sources that the application
process for a new Current Procedural Terminology (CPT) code’ often adds to the
time required to incorporate new technologies into the Medicare laboratory payment
system. There are also problems with the inadequate specificity of the codes.
Coding, the Medicare coverage process, and payment determinations are closely
intertwined; tend to lack transparency; and can add considerably to the time required
to incorporate a new test, new equipment, or a new testing methodology. The rapid
development of anticipated new technologies will exacerbate this problem. HCFA
should examine how to reduce coding delays within the current system and should
explore alternative coding systems.

RECOMMENDATION 8: The current policy of not requiring beneficiary
cost sharing for Medicare outpatient clinical laboratory services should
continue. Cost sharing is unlikely to significantly reduce overuse or
increase the detection of fraud and abuse; it could create barriers to
access for the most vulnerable Medicare beneficiaries; and it would be
financially and administratively burdensome for laboratories, patients,
and the Medicare program depending on its design.

The committee recognizes the arguments supporting cost sharing elsewhere in
the Medicare program. For laboratory services, however, the normal incentives of
cost sharing are weakened because the patient does not initiate the use of laboratory
services, usually has no contact with the laboratory, often has supplemental
insurance that mutes the cost impact, and is unlikely to challenge the physician’s
order. Cost sharing is also unlikely to lead beneficiaries to detect fraud and abuse.
Cost sharing could create a barrier to appropriate use of laboratory services for
chronically ill and financially disadvantaged beneficiaries, which could ultimately
lead to greater program costs if deferred testing delays diagnosis and leads to more
costly treatment. Finally, administering copayments is impractical because the cost
to the laboratory of billing and collecting the copayment will often exceed the
expected payment amount.’

"The physicians’ coding system, called Current Procedural Terminology, Fourth
Edition (CPT-4), is maintained by the American Medical Association.

8A copayment of 20 percent would be less than $2.30 on average for the 100 highest
dollar volume tests. The average number of tests per patient claim in some laboratories is
2.5, but the cost of producing and sending a letter could be more than $5.00. There
would also be costs from bad debts.
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RECOMMENDATION 9: HCFA should discontinue use of International
Classification of Diseases, Ninth Revision (ICD-9) diagnosis codes as the
basis for determining the medical necessity of clinical laboratory tests.
HCFA should assess the need for any approach to evaluating the medical
necessity of individual laboratory tests prior to payment of a claim. In
addition, HCFA should evaluate alternative approaches for identifying
and reducing unnecessary or inappropriate laboratory testing.

Determinations of medical necessity based on diagnosis codes were instituted
to improve the appropriateness of testing and, in part, to discourage fraud and abuse
related to physician self-referral. Since implementation of the Stark legislation,’
there has been less financial incentive for physicians to order unnecessary tests. In
addition, experience has shown that the use of ICD-9 codes is not a sound basis for
making judgments regarding the medical necessity of particular laboratory tests in
specific patients.!® One of the fundamental problems with the approach that the
contractors currently use to make a determination of the medical necessity of a
particular laboratory test for a particular beneficiary at a particular time is that, in
many circumstances, it is likely to give the wrong answer. Moreover, the current
system is easily gamed, is administratively burdensome, and does not place
sufficient responsibility on the physician.

HCFA has developed a complex system of guidelines, some local and some
national, including policies for 23 common tests, that advise physicians on what
diagnosis codes constitute appropriate use of particular tests. The national policies
for these 23 tests, recently developed under a negotiated rulemaking process (Neg
Reg), are a considerable improvement over the many conflicting local medical
review policies (LMRPs) that were in existence. The Neg Reg initiative, however,
did not consider the underlying question of whether ICD-9 codes are a sound basis
for determining medical necessity. The current system, although commendable in its
intentions, is not effective in accomplishing its purpose. It creates a substantial
administrative burden on laboratories and physicians, and the need for Medicare and
its contractors to develop medical review policies to guide payment determinations.

HCFA currently can document neither the extent nor the nature of medically
unnecessary testing. HCFA should monitor laboratory test trends to identify
increases in unnecessary tests if they occur. As a prudent buyer, HCFA should
examine a number of other approaches for promoting clinically appropriate use of
laboratory tests including the following:

9Under this legislation, physicians may not refer their patients to laboratories in which
they or their family members have a financial interest.

10The code ICD-9 is a five-digit number indicating the diagnosis or symptoms of a
patient.
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* inclusion of outpatient clinical laboratory tests in the peer review
organizations’ (PROs”) next scope of work;

» focused medical reviews of both prepayment and post payment, by contractors
or PROs;

* development of approaches for identifying the inappropriate use of laboratory
tests supported by the Agency for Healthcare Research and Quality (AHRQ);

* development of methods for holding physicians financially accountable for
claims determined to be medically unnecessary; and

* creation of methods to detect and address fraud and abuse developed in
conjunction with with the Office of the Inspector General (OIG).

RECOMMENDATION 10: In its policy formulation processes, HCFA
should provide opportunities for stakeholder input and develop better
communication with contractors and other stakeholders when policies are
being developed and once they are adopted.

Many laboratory industry concerns about the Medicare payment system have
their origins in the current lack of public input and the inadequate communication of
policy decisions. Providers are more likely to accept Medicare payment policies,
and accurately apply them, if they understand them and have the opportunity to
participate in their development.

RECOMMENDATION 11: HCFA should move promptly to consolidate
the number of contractors processing all Medicare outpatient clinical
laboratory claims, including claims from physician office laboratories
(POLs) and hospital-based laboratories. The design of this consolidation
should ensure that claims processing by regional laboratory carriers will
not require major new billing procedures for POLs or hospital-based
laboratories. Efforts should be made to strengthen local provider services
and relations between carriers and laboratories.

The committee believes that the standardization of program operations is an
important aspect of the goal of administrative simplicity and efficiency. Thus, it
supports the 1997 Balanced Budget Act mandate for the consolidation of clinical
laboratory claims processors into four or five regional carriers and the designation
of one carrier as the central statistical resource, and it encourages HCFA to
implement this. The committee found that the current system of 56 carrier regions,
with approximately 23 distinct carriers and 30 fiscal intermediaries, creates
inconsistencies in the interpretation of HCFA policy and procedures, duplicates the
cost of pricing new tests, and leads to variable interpretations of medical necessity
for the same tests. Although it supports the standardization and consolidation of
carriers, the committee recognizes the need for providers to have easy access to a
contact within the carrier who understands the local health
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care environment and can provide the necessary advice and service.!! Given the
scope of this mandated change and the number of design issues yet to be decided,
the committee cautions HCFA to monitor this change closely and beware of
unintended consequences.

RECOMMENDATION 12: HCFA should collect the data needed to
effectively manage the performance of the Medicare outpatient clinical
laboratory payment system.

HCFA should collect baseline data to inform future policy considerations and
additional data to measure the impact of policies, particularly on beneficiary access
to care and on the diffusion of new technologies. Objectives and illustrative
examples of baseline and performance measures related to the payment system
goals set out by the committee include the following:

* Beneficiary access—Objective: Determine whether beneficiaries and
physicians have adequate access to laboratory services. Possible measures
include a sample survey of beneficiaries and physicians to obtain their
assessment of any access problems and tracking changes in the number and
distribution of laboratories participating in Medicare.

* Flexibility—Objective: Determine the effectiveness of methods to assign
payments for new tests, adjust unreasonable fees, and update payment
amounts. Possible measures include a comparison of Medicare and private
payments for a broad sample of tests and health plans and tracking the
average time needed to adjust unreasonable fees once the have been identified.

* Transparency—Objective: Determine how well stakeholders understand the
processes for setting payment policies and their perceived ability to influence
policies. Possible measures include a sample survey of laboratorians, carriers,
and physicians to assess their knowledge and perceptions of HCFA’s policy
processes.

* Value—Objective: Determine the quality and cost of outpatient laboratory
tests purchased by Medicare. Possible measures include monitoring Clinical
Laboratory Improvement Amendments (CLIA) certification and performance
status and claims denial rates, reasons for the denials, and the percentage of
claims ultimately paid.

* Administrative simplicity and efficiency—Objective: Determine how well
the key payment processes work within HCFA and in a sample of
laboratories, physician practices, and contractors. Possible measures include a
comparison among contractors of basic internal processes to assess their
relative efficiency.

In this report, the term “provider” generally refers to any individual or organization,
such as a physician, laboratory, or hospital that provides care for Medicare beneficiaries.
When reference to only one type of provider is intended, it will be specified.
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CONCLUSION

Congress and HCFA have the opportunity to fix the current payment system
for clinical laboratory services averting the possibility of a crisis in the future.
Payments for some individual tests likely do not reflect the cost of providing
services, and anticipated advances in laboratory technology will exacerbate the
flaws in the current system. Problems with the outdated payment system could
threaten beneficiary access to care and the use of enhanced testing methodologies in
the future, although the committee found no evidence of this now. Although radical
changes are not called for at this time, implementing the committee’s
recommendations will likely improve the efficiency of the system and ensure that
Medicare beneficiaries continue to have access to high-quality laboratory services.
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1

Introduction

ORIGINS OF THIS STUDY

Clinical laboratory services represent a small proportion of total expenditures
for medical services. In Medicare, payments for outpatient clinical laboratory tests
account for only 1.6 percent of program spending (Gustafson, 2000). At the same
time, clinical laboratory tests are an essential component of modern health care and
drive other costly diagnostic and therapeutic decisions. As a result of continuing
scientific advances, laboratory tests are likely to play an even greater role in the
detection, treatment, and monitoring of disease in the twenty-first century.

The incentive of manufacturers to develop new laboratory technologies,' and
the ability of Medicare beneficiaries to have access to them, are affected by
Medicare’s payment policy. Medicare’s current system of payment for laboratory
services in outpatient settings was designed in the early 1980s. Although specific
payment rates have changed over the past 20 years, the basic payment methodology
has remained unchanged since the early 1980s. The introduction of new
technologies and changes in regulations and the laboratory marketplace have had a
significant impact on the structure of the laboratory industry during the past 20
years.” In the face of these changes, current Medicare payment policy for outpatient
clinical laboratory services seems not only outdated, but also irrational. Unless it is
changed, the current payment system could eventually inhibit

New technology may mean completely new testing techniques; however, it also
refers to incremental improvements in testing equipment and reagents.

For the purpose of this report, the clinical laboratory industry refers to laboratories
that process and produce laboratory results. When manufacturers of laboratory tests,
equipment, and chemicals are included, this will be specified.
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innovation and reduce beneficiary access to care (Lewin Group, 2000). Inadequate
payment rates could slow the industry’s ability to develop and disseminate new
technology and laboratories’ willingness to adopt valuable but more expensive
technologies. The committee did not find a lack of interest in or adoption of
innovation, however.

Medicare payment policy influences the laboratory industry’s financial health.
Medicare payments for outpatient clinical laboratory services represent about 10
percent of the business of clinical laboratories.? In part because of repeated cuts in
Medicare’s payment rates for laboratory tests, the actual amount in real dollars that
Medicare spends on outpatient clinical laboratory services has declined.* In
addition, limited evidence’ suggests that Medicare payment policy for outpatient
clinical laboratory services influences payment policy for some private payers, and
Medicare limits are a cap on state Medicaid laboratory payment rates.

Recognizing that Medicare’s payment system for clinical laboratory services
may have to be modernized, Congress mandated that the Secretary of the
Department of Health and Human Services (DHHS) arrange for the Institute of
Medicine (IOM) of the National Academies to review the current Medicare payment
methodology for outpatient clinical laboratory services and make recommendations
to improve the system (Balanced Budget Act of 1997 [BBA], Public Law 105-33).
The IOM was selected because it has a unique advisory process in which
independent, volunteer experts analyze issues and make policy recommendations.

STATEMENT OF TASK

The Health Care Financing Administration (HCFA), the division of DHHS that
administers the Medicare program, interpreted the mandate of Congress and
contracted with the IOM to conduct a study to undertake the following:

* Describe the clinical laboratory industry and, where applicable, document
significant differences between the situation of this industry today and in the
early 1980s, when the current design of Medicare’s clinical laboratory payment

3According to Health Care Financing Administration testimony before the committee
and the Office of the Actuary, $3.6 billion was spent on Medicare outpatient clinical
laboratory services in 1998. Estimates are that clinical laboratory services are a $35
billion a year industry. See Chapter 2 for more details.

“These payment cuts are described in Chapter 4 and were initiated, in part, in response
to General Accounting Office (GAO) and Office of the Inspector General (OIG) reports
that Medicare was paying too much for laboratory services. See GAO, 1987, 1991. See
also OIG reports that found laboratories were inappropriately unbundling test panels and
billing Medicare more than physician clients (OIG, 1990, 1996).

SCHPS Consulting’s (Center for Health Policy Studies) survey of private payers found
that six out of nine private health plans base their laboratory payment rates on the
Medicare laboratory fee schedule.
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methodology was introduced. Factors such as the following should be
addressed: the nature and volume of tests performed, sites of testing, the role
of automated equipment, reimbursement by public and private payers, access
by beneficiaries to services, and quality of testing.

* Document recent trends in laboratory technology and discuss expectations for
future trends. Discuss the realized and possible future impacts of these trends
on costs, access, and quality of clinical laboratory tests and services.

* Assess the strengths and weaknesses of the current Medicare payment
methodology for outpatient laboratory tests. This assessment should include
consideration of the role and effectiveness of this methodology in helping to
ensure beneficiary access to needed services of high quality, containing costs,
and responding to technological changes (both in facilitating access to
improved services and in securing the advantages of cost-saving changes in
methods of testing).

* Investigate and, if possible, secure and analyze information about costs of
performing laboratory tests and about payments made by payers other than
Medicare. If possible, present information to help evaluate the effects of
laboratory size, specialty, site of service, and geographic location. Tests of
particular interest include Pap smears, prostate cancer assays, HIV viral load
testing, cancer markers, complete blood counts, and molecular diagnostic
testing.

* Describe and assess alternative Medicare payment methodologies. For each
option, (1) describe and provide an example of the method; (2) describe in
general terms the legislative changes and administrative steps that would be
necessary to implement the method; (3) consider the paperwork and financial
costs of introducing and using the method for Medicare, the laboratory
industry, and physicians and others prescribing tests; and (4) analyze the
advantages and disadvantages of the method in comparison to others.
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THE IOM STUDY PROCESS

To meet this charge, the IOM put together a 12-member panel of experts
composed of laboratorians, physicians, economists, and health care policy and
management experts. The committee met five times between January and August
2000 to gather information, deliberate its findings, and formulate recommendations.
Background information on the laboratory industry and payment policy was
gathered through the use of contractors, literature reviews, testimony, and
interviews with key stakeholders and government officials.

The committee found limited data upon which to base its recommendations.
For instance, there was limited information on the financial status of different
segments of the clinical laboratory industry. Analyses of market share by site of
service for Medicare Part B services reported in different publications all cited
HCFA data, but reported conflicting findings (Klipp, 2000; Steiner and Root, 1999).
There was also very limited information on the cost of performing spe
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cific tests and how current Medicare payment amounts compare to test costs and to
payments by other purchasers.

To fill this gap, the IOM contracted with CHPS Consulting (Center for Health
Policy Studies) of Columbia, Maryland, to conduct a survey of selected health plans
to determine their payment rates for 21 laboratory tests plus venipuncture
(Appendix C).® CHPS Consulting also conducted a limited number of site visits to a
variety of laboratory providers to determine their costs of providing a subset of
these same laboratory tests. The committee had hoped to get a “snapshot” of costs
and payments for these laboratory services from selected sites; however, CHPS
Consulting was unable to collect cost data.’

The committee also tried to obtain information and input from all relevant
stakeholders. All of the information-gathering meetings, as well as presentations
made by contractors, were open to the public; attendees were given the opportunity
to address the committee at the conclusion of each public meeting; and the
committee sought written testimony. Deliberations about recommendations and the
report itself were conducted in private, as required by the National Academies’
procedures. The closed deliberation process enables committee members to discuss
issues independently, without external pressures. IOM senior staff and a panel of
external expert reviewers evaluated the report to ensure that the committee met its
charge and based its findings and recommendations on sufficient evidence.

During the committee’s fact finding, stakeholders identified many different
problems related to laboratory coverage, coding, and payment policy that they
wanted the committee to address. As the remainder of this report shows, policies in
these areas are complex and interrelated. At the same time, however, the
committee’s charge was narrowly defined. Neither the scope nor the time frame of
the contract permitted the committee to go into problems of coverage and coding in
depth, but these matters were examined where they touch on payment concerns. The
committee believes that many of the problems and issues raised in public testimony
transcend the current payment methodology.

GOALS FOR A PAYMENT SYSTEM

During its deliberations, the committee recognized that any payment system
ought to be directed toward the achievement of certain goals. The committee agreed
on the following five goals for a Medicare payment system for laboratory tests. The
way these goals are balanced while crafting policy elements should

%These tests were selected because they were suggested by the statement of task or
because they are at the top of the list in terms of Medicare expenditures for laboratory
services and are representative of different types of laboratory tests, such as chemistry,
microbiology, and pathology.

"The scope of the study was limited by the committee’s time frame and budget and by
the federal Paperwork Reduction Act, which requires Office of Management and Budget
review of federally sponsored surveys of 10 or more respondents.
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lead to a payment system that includes incentives for providers and beneficiaries to
act as intended—whether to control costs or to utilize needed care. The five goals
represent the ideal. Tensions between different goals, however, may make it
impossible for all of the goals to be achieved through payment policy alone.®

The five goals provide a framework for assessing the strengths and weaknesses
of both current and alternative Medicare payment methodologies for clinical
laboratory services. In Chapter 6, the options for payment policy are measured
against these goals.

1. Beneficiary access: Medicare beneficiaries should have access to appropriate
services on a timely basis. In the context of clinical laboratory services, three
aspects of access are pertinent: medically necessary laboratory tests® should
be available to all Medicare beneficiaries;!? overly burdensome financial
barriers should not limit beneficiary access to appropriate services; and
finally, turnaround time, or the length of time it takes for the physician to get
laboratory test results, should not jeopardize quality of care.

2. Flexibility: The payment methodology should have formal mechanisms to
promptly recognize and determine a fair payment for new technology and to
adjust fees that, over time, become unreasonable as a result of both scientific
and economic changes. The health care environment is changing rapidly.
Changes in medical practice, technology, the cost of providing services, and
the Medicare budget all affect the provision of health care services. The
payment methodology must be flexible enough to incorporate innovation by
efficiently recognizing and paying for cost-effective new technology. In
practice, this requires the coding system to respond to new technologies
efficiently. There must also be practical data-driven mechanisms to change
fees that are inappropriate and to update payment amounts in a timely fashion.

To incorporate innovation and ensure that beneficiaries have access to
appropriate care, payment amounts for new technology should be set quickly
and then reviewed periodically to ensure that they are reasonable. Neither the
payment amount nor the payment policies should adversely affect the
appropriate use of new tests, testing methods, or equipment. Because
significantly inappropriate fees can create perverse incentives to misuse
health care resources along with barriers to beneficiary access, the payment
methodology should have a

8As an example of other goals for payment policy, see the Physician Payment Review
Commission (PPRC, 1987).

°By law, Medicare only covers services that are “medically necessary.” Medical
necessity is determined by national and local Medicare coverage policy. These coverage
determinations are made based on available outcomes data, local practice patterns, and
the consensus of expert panels. References to medical necessity relate to this Medicare
definition. Stating that a test is medically necessary does not imply there are substantial
outcomes data to support its use, only that Medicare has agreed to cover the test.

10Beneficiaries needing laboratory tests often must travel to their physician, the
laboratory, or specimen collection site to have the specimen drawn. Payment policy
should not exacerbate this burden on beneficiaries.
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process, which is open to stakeholder participation, to challenge and change
these fees.

A payment system will quickly become outdated unless it incorporates a
mechanism to update payment amounts periodically in response to changes in
the health care environment. These updates should consider inflation, shifts in
the composition of the Medicare population, changes in laboratory
technology, and the Medicare budget.

3. Transparency: The process for setting payment amounts and payment
policies should be understandable and open to input from the public and
providers. Increased visibility can diminish the potential for government
regulatory agencies over time to become “captured” by the industries they
regulate.!! Generally, if all stakeholders understand the rules of the payment
system, understand the rationale behind the rules, and feel they have had an
opportunity to influence rule development, they will be more likely to comply
with them. It is essential that payment policy be communicated clearly to
stakeholders during its formation and following its establishment.

4. Value: The payment methodology should promote the purchase of the best-
value health care services for beneficiaries. “Best value” is not necessarily
“lowest price”; rather, it reflects efficient and appropriate use of laboratory
services with the ultimate goal of producing a positive health outcome for the
beneficiary using high-quality, appropriate, health care services. Economic
incentives should not drive clinical decisionmaking, and prices should be
related to the costs of providing services. Therefore, the payment
methodology should encourage clinically appropriate care through the
absence of financial incentives to provide a particular type of test or financial
barriers that inhibit providing other tests. In addition to establishing value on
a test-by-test basis, the payment methodology should promote value in
aggregate spending. Thus, the system should promote quality health care
generally and should minimize opportunities for waste, fraud, and abuse.

5. Administrative simplicity and efficiency: The payment system should strive
for simplicity and efficiency in its administrative operations for the provider,
payer, and patient. The system should not be unduly burdensome to
beneficiaries, physicians, or laboratories. It is important to eliminate any
nonessential paperwork and to avoid a design that attempts to accommodate
every exceptional case.
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To provide context for the remainder of this report, the next two sections of
this chapter describe the types of clinical laboratory services covered by the
Medicare Part B outpatient fee schedule and outline the basic structure of the
Medicare payment system.

Some political and economic analysts point out the risk of a government agency,
instead of representing the interests of the general public, to unduly take the interests of
the firms it regulates into account. This can result in higher costs and may inhibit
innovation.
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CLINICAL LABORATORY SERVICES COVERED BY
MEDICARE

Unless otherwise stated, for the purpose of this report, clinical laboratory
services refer to in vitro tests on specimens derived from humans for the purpose of
providing information for the diagnosis, prevention, and treatment of disease or
impairment or the assessment of health (see Box 1.1). Clinical laboratory services
include not only the technical production of tests, but also clinical and analytical
advice to the ordering physician from clinical pathologists, chemists, and
microbiologists, as needed. Although there are many types of clinical laboratory
services, many are not covered by health insurance. Other uses of clinical laboratory
services that are not covered by Medicare include screening for drugs

BOX 1.1 CLINICAL LABORATORY SERVICES

Diagnosis

Clinical laboratory tests are often used to help make a diagnosis.
Diagnostic tests may look for the presence of an infectious organism,
such as a virus or parasite; may find pathology such as cancerous cells;
or may help distinguish between different possible causes of a symptom.
Examples of diagnostic tests include tests to identify streptococcus
bacteria and blood tests that can identify anemia through a low red blood
cell count.

Screening

Tests are used for screening purposes when they are performed in
the absence of signs, symptoms, complaints, or personal history of
disease or injury. Screening tests may provide the opportunity for early
intervention that can prevent the onset or spread of disease. Screening
tests can also be used as a reference point, establishing a baseline
measure that can be helpful in diagnosis in the future. Tests for HIV, Pap
smears, prostate-specific antigen, cholesterol level, and specific DNA
markers such as BRCA1, which may indicate that the patient has an
increased risk for breast cancer, can be used for either screening or
diagnosis.

Patient Monitoring

Monitoring tests are used to track disease progression or
improvement, identify side effects and complications, monitor drug levels,
and assess prognosis. Examples of monitoring tests include blood
glucose monitoring for diabetics, tests that measure the levels of seizure
medication to ensure that the patient is not being under- or overdosed,
and blood T-cell counts that give an indication of the status of HIV infection.
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of abuse, conducting forensic investigation, evaluating a person’s health for life
insurance, and testing as a part of clinical research and drug development. Because
they are not covered by the Medicare program, these additional uses of laboratory
services are not discussed in detail in this report.

THE MEDICARE PROGRAM

The committee was asked to analyze payment policy for a very specific portion
of the Medicare program—clinical laboratory services paid for under the Part B
outpatient Medicare benefit. It is important, therefore, to understand the structure of
the Medicare program in order to focus on the portion of Medicare payment policy
that the committee was asked to evaluate. Title XVIII of the Social Security Act
(SSA) created Medicare, an entitlement program that currently provides health care
coverage to 38.8 million elderly, or permanently disabled individuals and to people
with end-stage renal disease (HCFA, 1999). The Medicare program was designed to
make health care accessible to covered beneficiaries and to protect beneficiaries
from the financial impact of catastrophic disease and injury. Medicare covers health
services that are medically necessary to diagnose and treat disease and injury.
Unless specifically authorized by statute, Medicare does not pay for screening tests
or preventive care. Coverage for exceptions, such as Pap smears and screening for
prostate-specific antigen (PSA), is limited to only one test during a prescribed
period of time.

The scope of this study does not include laboratory services ordered for
Medicare beneficiaries who have chosen to enroll in a managed care plan or
beneficiaries covered by traditional fee-for-service Medicare who are inpatients in
hospitals, hospice, or skilled nursing facilities. The managed care and inpatient fee-
for-service market segments are reviewed briefly below to distinguish them from
the outpatient, fee-for-service market segment.

Although the majority of Medicare beneficiaries rely on traditional Medicare
fee-for-service benefits,'> approximately 16 percent of Medicare beneficiaries
currently participate in a Medicare+Choice option, which is typically a managed
care plan. Managed care plans are paid a capitated amount for each beneficiary and
manage the way they pay providers differently than traditional fee-for-service
Medicare. Laboratory services paid through managed care plans are not affected by
Medicare Part B payment policy (MCOL, 2000). While the managed care segment
of the Medicare market grew during the 1990s, many health plans have recently
chosen to discontinue their Medicare managed care plans (Morgan, 2000).

Laboratory tests provided to beneficiaries in traditional fee-for-service
Medicare during the course of an inpatient stay, or in the hospital outpatient setting
within 72 hours surrounding an inpatient stay, also are excluded from the

12Fee-for-service means that the provider is paid for every service or bundle of
services that is provided.
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scope of this study. Medicare pays hospitals a lump sum for an inpatient stay based
on the patient’s diagnosis. All laboratory services provided as part of an inpatient
stay are included in that bundled payment.

This report focuses on the clinical laboratory services ordered by a physician
that are covered by Medicare Part B benefits. Participation in Part B coverage,
which pays for physician office visits and other outpatient care, is voluntary for
Medicare beneficiaries. Because the Part B premium is subsidized through general
revenues and is affordable by most beneficiaries, approximately 95 percent of
Medicare beneficiaries have Part B coverage.!3

Approximately 23 insurance carriers and 30 fiscal intermediaries (FIs) process
laboratory claims paid under Medicare Part B. The carriers and FIs are contractors
to HCFA who provide services in 56 geographic areas across the country.'* To
make claims submission easier for hospital and other facility laboratories, the same
FIs that process inpatient claims process all laboratory claims from hospital
outpatient departments and other facility laboratories. Carriers process claims from
physician offices and independent laboratories.

The methods used to pay for health care services provided under Part B vary.
Physicians and laboratories are currently paid based on fee schedules. The list of
payment amounts for all clinical laboratory tests in each of the 56 Medicare carrier
jurisdictions is called the laboratory fee schedule. The fee schedule has prices for
approximately 1,100 separate tests, which pays for the technical component of the
test.’> The current payment methodology was established in 1984 and revised in
1986, but current fees are based on what laboratories were charging for tests in their
local area in 1983, adjusted over time. A national cap, called the National Limitation
Amount (NLA), limits the amount paid per test.'® It is this payment methodology
for Part B clinical laboratory services, which includes 56 fee schedules limited by
the NLA, that the IOM committee was asked to evaluate.

What Types of Laboratory Services Are Included in the
Medicare Laboratory Fee Schedule?

Not all tests are included in the Medicare laboratory fee schedule. Medicare
requires providers to use numeric codes from the HCFA Common Procedural
Coding System (HCPCS) to bill for laboratory services. These codes are used to

130ut of 38.8 million Medicare beneficiaries, 36.7 million (or 95 percent) participated
in Part B in 1998 (HCFA, 1999).

14Bach carrier region or jurisdiction is roughly equivalent to a state, with some larger
states divided into smaller regions.

5The PPRC (1995) defines “technical component” as the part of a relative value or
fee for a diagnostic test or therapeutic procedure that represents the cost of performing
the service excluding the physician’s work.

16This national cap for each test is currently set at 74 percent of the median of each fee.
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describe the laboratory test or test methodology. The HCPCS coding system
includes Current Procedural Terminology (CPT) codes assigned and published by
the American Medical Association (AMA), plus temporary codes assigned by
HCFA or its contractors.!” The laboratory fee schedule includes CPT codes for
medical services in the range of 80000 to 89999 and some additional HCPCS codes.
Some of these temporary HCPCS codes have become permanent, such as those for
venipuncture and specimen collection. Some laboratory professional services, such
as surgical pathology and diagnostic radiology have CPT codes in the 80000—-89999
range, but they are paid for under the Medicare fee schedule for physician services!'8
and are not part of the clinical laboratory fee schedule.

In addition to these physician services, the following laboratory services are
also excluded from the fee schedule:

* laboratory services included in the end stage renal disease (ESRD) program
package ofservices;

* laboratory services provided to patients in a skilled nursing facility;

* tests related to blood banking or blood products;

» physiological testing, imaging, and electrocardiograms (EKGs); and

* dental laboratory services.

ORGANIZATION OF THE REPORT

Both the legislative mandate and the charge from HCFA to the IOM for
preparation of this report reflect the importance of putting Medicare payment policy
in the broader context of payment for services provided by the laboratory industry
as a whole, reviewing and analyzing trends in the health care environment, and
anticipating developments in laboratory technology. This report is organized along
the lines of specific elements of the charge to the IOM.

The next three chapters provide background information on clinical
laboratories and Medicare payment policy. Chapter 2 reviews the clinical laboratory
industry as a whole; its Medicare outpatient market segment; and the way
environmental trends in regulation, government efforts to reduce waste and abuse,
and payment levels have affected the industry. It concludes with a discussion of how
the industry has responded to these trends. Chapter 3 discusses anticipated trends in
automation, information technology, and laboratory testing technology, as well as
expected shifts in site of service and laboratory staffing needs. Chapter 4 describes
the current Medicare payment system and how it has evolved. The vari

"For instance, HCFA assigned HCPCS codes for Pap smears conducted for screening
purposes to facilitate billing for this newly approved use of the test. HCPCS temporary
codes often can be assigned more quickly than CPT codes which facilitates the billing of
new technology.

18The “professional component™ is defined as the part of a relative value or fee that
represents the cost of a physician’s interpretation of a diagnostic test or treatment
planning for a therapeutic procedure (PPRC, 1995).
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ous elements of a payment methodology are described and form the framework for
analyzing the current outpatient clinical laboratory payment system.

The last three chapters present the committee’s conclusions about the current
payment system and possible alternatives. Chapter 5 assesses the current system in
light of the payment policy goals that the committee has articulated in this chapter.
Chapter 6 examines alternative payment methods that could be used by Medicare.
Chapter 7 presents the committee’s recommendations, based on its assessment of
the current system and the benefits and feasibility of several modifications to it.
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2

Background and Environmental Trends

This chapter provides background on the clinical laboratory industry and
analyzes trends in the health care environment that have affected the cost of
providing clinical laboratory services, the quality of those services, and beneficiary
access to care. An understanding of these factors, in addition to an appreciation of
anticipated trends in laboratory technology (discussed in greater detail in Chapter 3)
is necessary to design a forward-thinking, effective Medicare outpatient clinical
laboratory payment system and anticipate its likely effects.!

A cautionary note is necessary at the beginning of this chapter. Reliable
descriptive data on the clinical laboratory industry are extremely limited, and any
picture the committee attempts to paint will be frustratingly hazy.> There are a
number of factors that influence the quality of available data. First, no single
industry association or public agency oversees all aspects of this industry, and there
is no unique census Standard Industrial Classification (SIC) business code

"Much of the research for this chapter draws on work conducted by CHPS Consulting
(Center for Health Policy Studies) Columbia, Maryland, for the Institute of Medicine
(IOM).

2Multiple statistics citing the Health Care Financing Administration (HCFA) as the
data source often did not match, perhaps because HCFA produces volumes of data that
are continuously updated, making the time and specific definitions of data elements
critical to understanding what the data represent. Many HCFA data come from ongoing
program operations developed to serve claims processing needs rather than policy
research interests; thus, different analysts may manipulate the raw data somewhat
differently resulting in numbers that vary slightly.
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for clinical laboratory services; therefore, there are no standard data sources or
common definitions used for data that are collected. Second, large companies and
hospitals often provide other laboratory services in addition to clinical laboratory
testing, and these services may be included in aggregate data for laboratory testing.>
Finally, laboratory services are only a small segment of a hospital’s or physician’s
business and often are not calculated or are reported separately. Where necessary,
this chapter cites several data sources when there is no obvious “right” one. The
general direction of the trends described in this chapter is more important than the
exact values of various figures.

BACKGROUND ON THE CLINICAL LABORATORY
INDUSTRY

The clinical laboratory industry is very diverse. Understanding the different
types of laboratories, their markets, and the types of services they provide is critical
because each has an effect on the cost and quality of laboratory services, as well as
beneficiary access to care. This section discusses the number, types, and geographic
distribution of laboratories; testing volume; revenue distribution by type of
laboratory; and an analysis of the trends in spending for laboratory services in
relation to other health care services. It concludes with an analysis of the financial
strength of the industry.

Sites of Service

In 1999, 170,102 laboratories conducted 5.7 billion laboratory tests for both
inpatients and outpatients in the United States (Tables 2.1 and 2.2). There are three
main types of laboratories that provide clinical laboratory services: hospital-based,
independent, and physician office laboratories (POLs).

* Hospital-based laboratories: Hospital-based laboratories conduct more tests
than all other types of laboratories combined. They serve primarily the
inpatient and outpatient testing needs of their hospital but may also conduct
tests for patients not seen at their hospital, typically called “outreach testing.”
In 1999, 8,560 hospital-based laboratories (Table 2.1) conducted almost 3
billion laboratory tests (Table 2.2). There are many more hospital-based
laboratories than there are hospitals in the U.S. because some hospitals
operate more than one laboratory. Independent laboratories run some hospital-
based laboratories.

* Independent laboratories: Independent laboratories conduct tests for
physicians, hospitals, and other health care providers. These laboratories tend
to be regional in nature, with single companies operating multiple laboratory fa

3For example, data on revenue may include revenue from testing related to life
insurance and testing for drugs of abuse.
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* cilities. In 1999, 4,936 independent laboratories (Table 2.1) conducted almost
1.5 billion laboratory tests in the United States (26 percent) (Table 2.2). The
number of independent laboratories is somewhat misleading because
independent laboratories underwent rapid corporate consolidation during the
1990s, resulting in two large national and many other smaller independent
laboratories.* Multiple laboratories that may be counted separately are
actually part of one corporate entity.

TABLE 2.1 Number of Laboratories by Type of Facility; 1999-Early 2000

Type of Facility Number of Laboratories Percentage of Total
Hospital laboratories 8,560 5

Independent laboratories 4,936 3

Physician office laboratories 105,089 62

Other 51,517 30

Total 170,102

SOURCE: Health Care Financing Administration, 2000a.

TABLE 2.2 Test Volume by Type of Facility; 1999-Early 2000

Type of Facility Volume (millions) Percentage of Total
Hospital laboratories 2,958.2 52

Independent laboratories 1,514.2 26

Physician office laboratories 656.4 11

Other 597.1 10

Total 5,725.9

NOTE: Volume figures include both inpatient and outpatient tests performed for all public and
private sector payers.
SOURCE: Health Care Financing Administration, 2000a.

* Physician office laboratories: POLs generally conduct relatively simple or
moderately complex tests to provide immediate, on-site results to physicians.
At 105,089, there are far more POLs than other types of laboratories
(Table 2.1). While many POLs conduct only the most simple laboratory tests
and have very

4Quest Diagnostics Inc. recently took over SmithKline Beecham’s clinical laboratory
business to form the largest independent laboratory. Its closest competitor is LabCorp.
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low test volume, others may serve large group practices and provide a range
of tests at volumes comparable to those of independent laboratories.

* Other laboratories: The remaining laboratories include testing facilities at
end-stage renal disease (ESRD) centers, home health agencies, nursing
homes, and other sites. Although these “other laboratories” account for
slightly more than 30 percent of all laboratory facilities (Table 2.1), they
conduct only 10 percent of all laboratory tests (Table 2.2) and are often not
paid out of the Medicare outpatient laboratory benefit. Trends in numbers of
laboratories and testing volume broken down by more specific type of service
provider are presented in Appendix D.

Since some types of tests are complex or require special expertise, they may be
sent from one laboratory to another. Laboratories that conduct tests for other
laboratories are called “reference” laboratories. Reference laboratories are usually
large and may be independent or hospital based. Some tests are so uncommon,
complex, expensive, and dependent on specialized interpretation skill that they are
labeled “esoteric.” Some tests previously considered esoteric, such as polymerase
chain reaction (PCR) testing for HIV, have become so common that the esoteric
label no longer applies. Laboratories that specialize in esoteric testing are usually
affiliated with a university or research institution but may be independent.

Geographic Distribution

Clinical laboratories in the United States are geographically distributed much
like the population. According to a 1995 summary report of the Clinical Laboratory
Improvement Advisory Committee of the Centers for Disease Control and
Prevention (CDC), Texas and California have the greatest number of laboratories,
while Midwestern and rural New England states have the lowest concentration
(CDC, 1995).

Size and Distribution of the Market

The clinical laboratory industry is a $30 billion to $35 billion industry?
(Dyckman and Cassidy, 2000; Klipp, 2000; Merrill Lynch, 1999) representing
approximately 3.5 percent of the $1.0 trillion in total personal health care
expenditures in the United States in 1998. Based on recent pricing trends, CHPS
Consulting estimates that expenditures on laboratory tests in 1999 are expected to be
3-6 percent higher than for 1998 (Dyckman and Cassidy, 2000). Because hospitals
are paid for inpatient care based largely on per-case and per diem payment
methodologies, rather than on a fee-for-service (FFS) basis, payments for laboratory
services provided in the inpatient setting are included within

SThis includes both inpatient and outpatient testing services.
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payments for more broadly defined services. This is explained further in the
discussion of environmental trends below.

Oither Labs Other Labs

POLs 3% POLs 4%
8% 10%

Independents
26%

Independenits.

29% Hespitals

57%
Haspitals
B3%

1999 vs, 1993

FIGURE 2.1 Laboratory industry revenue by segment, 1999. SOURCE: Klipp
(2000).

Not surprisingly, hospital-based laboratories, which have the highest test
volume, also have the largest market share in terms of revenue. Industry sources put
the hospital-based market share at 63 percent for 1999. This is an increase from the
estimated 57 percent share it held in 1993 (Figure 2.1). Independent laboratories
hold about 26 percent of the market share, while “other” laboratories account for
only 3 percent. Although POLs represent about 11 percent of test volume, they
receive only 8 percent of the revenue because they tend to perform simpler, less
expensive tests.

Trends in Expenditures for Laboratory Services

The early 1980s was a period of significant health care inflation, and during
that time, clinical laboratories benefited from favorable payment policies. Beginning
with implementation of the inpatient prospective payment system (PPS) in the
mid-1980s, and with the growth of managed care in the late 1980s and 1990s,
changes to both governmental and nongovernmental payment systems helped rein in
health care spending and bring health care inflation back into the single digits.

Expenditures for laboratory services have been particularly affected by efforts
to control health care costs. While the rate of growth in national health expenditures
has slowed, actual expenditures for most categories of health care spending have
continued to increase even when controlling for inflation (Figure 2.2). In contrast,
expenditures for laboratory services provided in all settings have declined steadily;
expenditures in 1998 were more than 10 percent lower than in 1993 (Klipp, 2000).
Figure 2.3 tracks the trends in health expenditures for the five years from 1993 to
1998 for total personal health care, laboratory, hospital, and physician services.
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Percemt
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Year

FIGURE 2.2 Personal health care expenditures as a percentage of Gross
Domestic  Product: 1960-2008. SOURCE: Health Care Financing
Administration, data from the Office of Strategic Planning and the Office of
National Health Statistics.

Financial Strength of the Laboratory Industry

The committee searched for direct evidence of the financial health of the
clinical laboratory industry, but found little because most segments of the industry
are not required to report financial information. POLs and outpatient hospital
laboratories are not independent businesses, but integrated parts of physicians’
practices and hospitals, respectively. Also, many commercial independent
laboratories, particularly relatively small laboratories, are not publicly held
corporations and have no obligation to report financial data publicly. To assess the
financial health of the industry, therefore, the committee reviewed a number of
finance industry reports as well as recent market studies that provide some
information on the commercial laboratory industry’s profitability, mostly for the
largest laboratory firms (Donaldson, 1993; Lehman Brothers, 1993; Merrill Lynch,
1999; Smith Barney Research, 1990). The committee supplemented this information
with indirect evidence of industry financial health, such as changes in number,
volume, and market share of the different segments.

The committee found virtually no direct information on the financial
performance of POLs; however, the number of POLs continues to grow, indicating
that there is some incentive to provide these services. Because of incentives re
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lated to efficiency and convenience, physicians may provide laboratory services
regardless of their independent profitability.

—— Laboratary
—8— Personal Heallh
—h— Hospial

ag4  —¥— Physiclan

Parceniage of Health Care Expendilures
+
*
[ 3

1993 1994 1905 1948 1897 1908
Year

FIGURE 2.3 Trends in expenditures for health care services, 1993-1998.
SOURCE: Laboratory data: CHPS Consulting analysis of information in Klipp
(2000); other health services: Levit et. al. (2000).

The committee also found no direct data to assess the financial well being of
hospital-based laboratories. Hospital-based laboratories’ share of the total market
grew during the 1990s, despite payment reductions and the aggressiveness of
managed care contracting. Most, if not all, of this growth has been in the provision
of laboratory services in the hospital’s outpatient department and for providers
outside the hospital (outreach testing).

The growth in outreach testing can be attributed to diametrically opposed
circumstances. Growth may suggest that, as a group, hospital-based laboratories are
profitable. On the other hand, it could be a response to market changes that threaten
the financial viability of hospitals, including global shifts from inpatient to
outpatient care. In this case, growth may reflect an attempt by hospitals to spread
fixed costs across an increased volume of services.

Available data do not reflect the experience of hospital laboratories after
implementation of the Balanced Budget Act of 1997 (BBA), which changed
inpatient payment and mandated a new payment methodology for outpatient
services. The new prospective payment system for outpatient hospital services does
not include laboratory services, but could affect the general financial status of
hospitals. Changes mandated by the 1999 Balanced Budget Refinement Act
(BBRA) for the new outpatient PPS is expected to lessen the negative projected
financial effect on hospitals (Guterman, 2000).
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Environmental factors during the 1990s, particularly reductions in Medicare
fees and growth in managed care among both public and private payers, had a
significant effect on the profitability of the independent laboratory sector (Hoerger
et al., 1996). By 1995, all of the laboratory industry’s leading firms were either
experiencing losses or sharply declining profits. According to Klipp (2000), in 1996,
the top three independent laboratories had a combined net loss of $792 million on
$4.58 billion of revenue.

Industry reports suggest that independent laboratories are again becoming
profitable. Profit margins improved during the past two years, at least among the
major laboratory firms, partly as a result of improved pricing for managed care
business. The three largest laboratory firms were marginally profitable in 1998, with
an average profit margin of 2.6 percent. In the first half of 1999, after Quest
Diagnostics acquired SmithKline Beecham laboratories, the average profit margin
for the two largest laboratories, Quest Diagnostics and LabCorp, was 1.2 percent
(Klipp, 2000). Stock values for both increased substantially in the first half of 2000.
Analysts predict that these companies will be able to streamline production and
negotiate better rates for supplies. The committee found no direct financial
information on the smaller independent laboratories, which mostly compete in local
markets.

MEDICARE PART B CLINICAL LABORATORY TRENDS

Medicare is the largest single purchaser of clinical laboratory services. This
section describes Medicare as a segment of the outpatient clinical laboratory market.

Medicare Part B Spending

Laboratory services paid for under the Medicare Part B clinical laboratory fee
schedule represent a relatively small component of the annual Medicare budget—
about 1.6 percent; however, they constitute a significant portion of the market for
the laboratory industry, and Medicare’s policies appear to influence the behavior of
other payers. According to industry estimates, Medicare pays approximately 29
percent of the nation’s laboratory bill when inpatient testing, FFS outpatient testing,
and managed care are included (Figure 2.4). The Medicare Part B fee schedule for
outpatient laboratory services accounts for approximately one-third of what
Medicare spends for laboratory services (Gustafson, 2000).

The Health Care Financing Administration (HCFA) reports that Medicare Part
B spending for clinical laboratory services fell from $3.8 billion in 1992 to
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$3.6 billion in 1998, with a compound annual growth rate of “1.1 percent
(Table 2.3) (Gustafson, 2000). Over the same period, total annual Medicare
spending grew from $141 billion to $231 billion; a compound annual growth rate of
8.5 percent (Gustafson, 2000). Clinical laboratory spending as a percentage of total
Medicare spending over time is presented in Figure 2.5. Payments for laboratory
services per Medicare beneficiary in the FFS program declined during the mid
1990s, but, based on projections, have recently begun to rise (Table 2.4). The Office
of the Actuary at HCFA projects that recent growth will continue.

HMO Captation
T%

Out of pocket
10%

Fee for service
Medicaid 42%
12%

Medicara
29%

FIGURE 2.4 Laboratory industry payer mix by percentage of revenue, 1999.

Estimates provided by HCFA show that in 1998, Medicare paid facilities
(outpatient-hospital laboratories plus ESRD clinics, nursing homes, home health,
and other laboratories) $1,489 million, independent laboratories $1,336 million, and
POLs $752 million (Figure 2.6).6

SMedicare does not collect data on its laboratory expenditures by site of service;
instead, annual expenditure data are collected based on whether the claim was processed
by a Medicare carrier (which processes claims from POLs and independent laboratories)
or by a fiscal intermediary (which processes all hospital claims and most other laboratory
claims). Any data describing Medicare Part B market share for POLs versus independent
laboratories are estimated by subtracting claims that have a physician provider number
on them.
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e
5
= TABLE 2.3 Part B Clinical Laboratory Spending by
2 Calendar Year ($ millions) CAGR, 1992-1998 (%)
3 Type of Laboratory 1992 1995 1998
Independent 1,761 1,871 1,336 4.5
POL 1,101 936 752 *6.2
Facility” 967 1,378 1,489 +7.5
Total 3,829 4,185 3,577 “1.1

NOTE: CAGR = compound annual growth rate.

“Includes Part B payments to hospitals, nursing homes, home health agencies, and other laboratories
paid by fiscal intermediaries.

SOURCE: Gustafson, 2000.
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FIGURE 2.5 Part B spending on clinical laboratory services as a percentage of
total Medicare spending, 1992-1998. NOTE: Percentages are for total Part B
spending on clinical laboratory services, including hospital outpatient/outreach
services.

SOURCE: Health Care Financing Administration.

Trend data show that the Medicare Part B market share for facilities is growing
(Figure 2.7).” HCFA’s Office of the Actuary projects that this trend will continue. It
projects that by 2001, 45 percent of expenditures for services on the clinical
laboratory fee schedule will go to the facilities described above, and 55

"There is some variation in trend data that may be the result of how various sites of
service are defined and whether “other laboratories” are included within the outpatient
hospital segment.
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percent will go to independent and physician office laboratories (Steiner and Root,
1999).

Independent
37%

Facilities™
42%

POL
21%

FIGURE 2.6 Medicare Part B spending (in millions)* by laboratory type,
1998. Includes carrier and FI data for the laboratory fee schedule and some
physician services such as pathology. **Includes outpatient hospital, ESRD,
nursing homes, home health, and other laboratory services paid for by FIs.
SOURCE: Health Care Financing Administration.

Although the Medicare Part B fee schedule for clinical laboratory services
covers approximately 1,100 different test codes, which reflect an even greater
number of tests,® the top 10 test codes account for 24 percent and the top 200
account for more than half of Part B laboratory expenditures (Gustafson, 2000).°

ENVIRONMENTAL TRENDS

Various environmental trends during the past two decades have put pressure on
the clinical laboratory industry to cut costs and improve quality. This section
reviews government regulatory efforts to improve quality, protect workers, and
reduce waste and abuse. It also reviews cost-control efforts undertaken by both

8Up from 881 codes in 1994,
The fee schedule for each CPT code for each carrier region and the national limitation
amount is available on the Internet at http://www.hcfa.gov/stats/cpt/clfdown.htm.
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public and private payers, particularly new payment policies and aggressive
managed care contracting. Although drawing broad conclusions is difficult because
the laboratory industry is so diverse, it appears that overall, the quality of clinical
laboratory testing has improved and Medicare spending for laboratory services has
declined, even while the number of tests per beneficiary has increased. There is no
evidence that beneficiary access to care has declined.

TABLE 2.4 Part B Laboratory Payments Per FFS Beneficiary, 1995-2002
Payments per FES Beneficiary (dollars)

Year FFS Enrollment (millions) Carrier Intermediary Total

1995 28.5 177.23 38.72 215.95
1996 279 162.21 41.38 203.59
1997 27.1 158.50 4431 202.81
1998 26.3 160.43 51.09 211.52
1999 259 163.45 53.73 217.18
2000 25.1 168.21 56.33 224.54
2001 24.5 174.78 58.86 233.64
2002 24.1 181.76 61.48 243.24

NOTE: FFS = fee-for-service.
SOURCE: Gustafson, 2000.

Barkot Share

1952 1995 1996

FIGURE 2.7 Medicare Part B market share trends, 1992-1998.
SOURCE: T.Gustafson, Health Care Financing Administration, presentation
before the IOM committee, January 2000.
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Regulatory Trends

Regulatory efforts designed to increase the quality of testing, protect worker
safety, and reduce waste and abuse, have increased the cost and administrative
burden of providing laboratory services. Data suggest that efforts to improve quality
have been successful. Data regarding the effect of regulations to protect workers and
reduce waste and abuse are not available.

Clinical Laboratory Improvement Amendments of 1988

Enactment of the Clinical Laboratory Improvement Amendments of 1988
(CLIA) was the most significant factor influencing the general regulatory structure
of the laboratory industry in the United States during the past 20 years. In the
mid-1980s, a series of Wall Street Journal articles exposed major deficiencies in
cytology testing (Bogdanich, 1987a; 1987b; see also Inhorn et al., 1994).19 The
medical literature also reported deficiencies in the overall quality of clinical
laboratory services (Rej and Jenny, 1992). These articles raised public concern
about the quality of the clinical laboratory industry and were a major impetus
behind the passage of CLIA. Before the 1988 amendments, the original Clinical
Laboratory Improvement Act (1967) regulated laboratories that engaged in
interstate commerce, which included most independent laboratories. The 1988
amendments expanded the scope of regulatory authority.

The purpose of CLIA is to “ensure the accuracy, reliability, and timeliness of
patient test results regardless of where the test was performed” (HCFA, 1998). The
final regulations for CLIA!! established quality standards and a regulatory structure
for all clinical laboratory testing. Under CLIA, a laboratory is defined as any facility
that performs laboratory testing on specimens derived from humans for the purpose
of providing information for the diagnosis, prevention, assessment, or treatment of
disease or impairment of health.

CLIA brought many previously unregulated facilities, particularly POLs, into
the regulatory structure. It linked the level of regulatory oversight to the complexity
of the testing conducted in the laboratory, rather than focusing on the type of
laboratory (physician office, independent, or hospital-based laboratory). This
approach helped ensure test site neutrality and established the prem

10The Wall Street Journal ran a series of newspaper articles that brought national
attention to clinical laboratory errors. The articles focused on the high rate of false
negative results associated with Pap smear testing. They described a poorly regulated
cytology industry, which permitted practices that resulted in perverse incentives for
laboratory staff, such as paying on a per-slide basis, providing bonuses for exceeding a
total slide-per-day number, and taking slides home for screening. According to the
reports, technicians could meet daily quotas at two or more work sites, and some
laboratories employed technicians with questionable education and training credentials.

Puyblished in the Federal Register, February 28, 1992.
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ise that the quality of testing and test results should be the same regardless of where
the test is performed (Chapin and Baron, 1995).

Test Complexity and Laboratory Certification

CLIA requires tests to be designated as waived, moderate complexity, or high
complexity. The Food and Drug Administration (FDA) has recently taken
responsibility for categorizing the level of complexity of new tests.!> Waived tests
are simple to conduct, highly trained staff is not needed, and the chances for error
are small. Performance of moderate-complexity and high-complexity tests requires
higher levels of expertise. Laboratories performing high-complexity testing must
meet stringent personnel requirements.

Since the introduction of CLIA, there has been tremendous growth in the
number of waived tests. As of June 2000, the CDC lists almost 750 different waived
laboratory testing products for more than 40 types of tests (CDC, 2000). For
example, there are 14 different rapid strep test products. For the past few years,
waived tests have accounted for approximately 6 percent of all tests conducted,
including both inpatient and outpatient testing (HCFA, 2000a). Approximately 40
percent of waived tests are performed in POLs and fewer than 4 percent are
performed in independent laboratories.

Table 2.5 presents the most recent available breakdown of test volume for
waived and nonwaived tests by type of laboratory. More detailed CLIA test volume
data for 19962000 are provided in Appendix D.

TABLE 2.5 Waived versus Nonwaived Test Volume, 1999-Early 2000
Test Volume (millions)

Type of Facility Waived Nonwaived Tests ~ Total Waived as a
Tests? % of Total

Hospital 95.4 2,862.8 2,958.2 3.2

laboratories

Independent 15.1 1,499.1 1,514.2 1.0

laboratories

Physician office 160.0 496.4 656.4 24.4

laboratories

Other 112.5 484.6 597.1 18.8

Total 383.0 5,342.9 57259 6.7

“According to the CDC Web site, there are almost 750 testing products that the FDA (previously the
CDC) has granted waived status. These tests can be performed in laboratories with minimal
regulatory oversight.

SOURCE: Health Care Financing Administration, 2000a.

2Prior to 2000, it was the CDC’s responsibility.
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Since 1996 (the earliest date for which HCFA has CLIA test volume data), the
ratio of waived to total tests conducted in the different types of facilities has
remained relatively steady (see Figure 2.8).

The extent to which a laboratory can perform different levels of tests depends
on its certification.!> Laboratories that perform tests that are more complex are
subject to a higher level of federal regulatory oversight and must adhere to more
stringent personnel requirements. Laboratories that wish to perform anything more
complex than waived tests or provider-performed microscopy (PPM) are surveyed
routinely by either HCFA state inspectors or a private accrediting organization
(HCFA, 1998). They also must develop a comprehensive quality assurance and
quality control (QA/QC) program.'4

The CLIA QA/QC program requires laboratories to conduct proficiency
(accuracy) testing (PT). PT surveys compare test results for identical samples across
clinical laboratories. PT programs aim to identify laboratories with systematic
problems that produce errors (as indicated by sustained unacceptable performance),
rather than those with an occasional random mistake (Boone, 1992). CLIA requires
that clinical laboratories identify the impact of errors by reporting incidents of errors
that harmed, or had the potential to harm, the patient.'

BLaboratories receive one of five different certification types:

1. Certificate of Waiver: This allows a laboratory to perform only waived tests.
Laboratories must register with HCFA and follow the manufacturer’s instructions.

2. Certificate for Provider-Performed Microscopy (PPM) Procedures: This allows
physicians, midlevel practitioners, or dentists to perform PPM procedures and to perform
waived tests. A list of PPM procedures can be found at http://www.hcfa.gov/medicaid/
clia/ppmplst.htm.

3. Certificate of Registration: This allows a laboratory to conduct moderate- or high-
complexity laboratory testing or both until the entity is determined by survey to be in
compliance with CLIA regulations.

4. Certificate of Compliance: This is issued to a laboratory after an inspection that
finds the laboratory to be in compliance with all applicable CLIA requirements.

5. Certificate of Accreditation: This is issued to a laboratory on the basis of the
laboratory’s accreditation by an organization approved by HCFA. To receive this
certificate, the laboratory must be in compliance with all applicable CLIA requirements.

4This QA/QC program must cover evaluations of the effectiveness of clinical
laboratory policies and procedures; identification and correction of problems; assurance
of accurate, reliable, and timely reporting of test results; and assessments of the
adequacy and competency of the staff.

5Concern about missing a case of disease has encouraged laboratories to over
diagnose (label a result as positive if it is equivocal). Yet, over diagnosis also causes
harm by leading to additional testing, anxiety, and even unnecessary treatment.
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FIGURE 2.8 Waived tests as a percentage of total test volume, 1996-1999,
early 2000.
SOURCE: Health Care Financing Administration (2000a).

CLIA’s Impact on the Laboratory Industry

CLIA increased the regulatory burden for all laboratories. Because CLIA made
POLs subject to regulation for the first time, a number of POLs chose to close rather
than pay the added cost of licensing fees and QA/QC requirements. Peers & Co.
estimated that POL market share (by revenue) decreased from 28 percent in 1986 to
15 percent in 1996 (Hoerger, et al., 1996). Surveys of practitioners both prior to and
following CLIA implementation found the following:

* Some physicians, particularly solo practitioners, chose to close their
laboratories in response to CLIA.

 Other physicians stopped providing moderate- and high-complexity tests.

* Many physicians believed that CLIA increased the cost and administrative
burden of providing laboratory services, but many also believed that CLIA
contributed to higher-quality testing (Binns et al., 1998; Born and Thran,
1998; Roussel, 1996; Strauss et al., 1995).

While the cost of implementing CLIA may have been significant for some
POLs, other findings suggest that POLs may have closed prematurely. A survey by
the Office of the Inspector General (OIG) of a sample of POLs that decided to close
found that more than half of the practices in the study reported closing between
passage of the amendments in 1988 and their implementation in 1992. The final
regulations were actually more liberal than those originally proposed.

As the industry has adjusted to the additional requirements imposed by CLIA,
the POL sector has begun to grow again. In 1996, there were 97,542 CLIA-
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registered POLs; by 2000, this number had grown to 105,089 (Figure 2.9 and
Appendix D). The volume of testing by POLs also increased (see Appendix D).
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FIGURE 2.9 Comparison of the growth in the number of waived laboratories
and POLs, 1994-1999. *SOURCE: Health Care Financing Administration
CLIA database (July 1999). Note: Does not include waived laboratories in
exempt states, which most years comprised an additional 6,000-7,000
laboratories. Note also that data were unavailable for 1996. **SOURCE:
HCFA CLIA database (March 2000). Note: datapoint for 1999 includes 2000
data through March.

There are various explanations for this growth. Some speculate that it is
attributable to the dramatic increase in the number of new tests that have achieved
waived status.!® This means that POLs can conduct more tests without facing the
regulatory burdens associated with moderate- and high-complexity tests. In
addition, the PPM subcategory was added for these types of tests performed by
physicians for their own patients. POLs certified to perform PPM may also perform
waived tests. Three-quarters of POLs conduct only PPM and waived tests
(Figure 2.10). Others think that providers are simply becoming more comfortable
with the regulatory environment, and some managed care organizations may be
encouraging the use of POLs when it is cost-effective to do so (Auxter, 1999). Still
others speculate that the rise may be due in part to pressure from HCFA to register
previously unregistered POLs that are attempting to bill Medicare (Auxter, 1999).
CLIA increased the cost of providing laboratory services in independent and
hospital-based laboratories, but there is no clear evidence that CLIA has created
barriers to beneficiary access.!” Minor declines in the numbers of hospital-based and
independent laboratories are likely the result of the con

16Klipp (2000), states that the number of waived test products has more than tripled
since 1993.

17At the time CLIA was enacted, the number of POLs providing moderate-complexity
testing declined, and this may have increased turnaround time (TAT) as physicians had
to send these tests out to other laboratories. Yet there is no evidence that patients are not
receiving necessary laboratory tests or that any speculative increase in TAT has had a
negative effect on patient outcomes.
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solidation discussed in the final section of this chapter. A 1995 OIG report analyzed
the impact of CLIA on the availability of clinical laboratory services (OIG, 1995).
The OIG tracked the volume, type, and frequency of laboratory tests provided to
Medicare patients between 1985 and 1993 and analyzed data from a 1 percent
sample of claims extracted annually from HCFA’s Common Working File and its
predecessor, the Part B Medicare Annual Data file. In order to learn more about
CLIA’s effect on physician practices, the OIG collected and analyzed survey data
from physicians, including those in rural practices that had discontinued providing
clinical laboratory services. Although hospital outpatient data are incomplete, the
OIG found continued growth in the overall volume of tests, the number of tests per
patient, and expenditures for clinical laboratory services since the implementation of
CLIA in 1992. Additionally, the OIG found that CLIA does not appear to have
affected physicians’ ability to secure laboratory services for their patients. The OIG
concluded that the 1988 amendments have not impaired the availability of
laboratory services.

45,000 4 40,968
40,000 1
35,000 30,365
30,000 1
25,000 1
20,000 1
15,000

17,403

Total Mumber of Labs

10,000 7
5,000

0
Ceriified Accredited Waived Microscopy

Application Type

FIGURE 2.10 Physician office laboratories under CLIA by certification type,
1999. Note: Total number of POLs registered = 96,701. SOURCE: Health Care
Financing Administration CLIA database (July 1999).

The CDC has requested comments on whether CLIA should be expanded to
address the unique informed consent, ethical, and quality issues raised by genetic
testing (Notice of Intent, 2000). This request is in response to studies that indicate a
need to improve laboratory genetic testing practices and coordination between the
laboratory, care provider, genetic counselor, and patient. The likely effect of an
expanded CLIA on the cost of providing genetic testing is unknown.
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CLIA’s Impact on Quality

Data indicate sharp increases in both PT performance and CLIA laboratory
registration rates from 1995 to 1996. CLIA requires PT for 86 tests or analytes.'8
Data show that in 1996, 87.4 percent of the scores from enrolled laboratories
demonstrated no failures on PT!, compared to 69.4 percent in 1995 (HCFA,
2000b). PT results from previously unregulated laboratories, particularly POLs, are
most likely to be unacceptable (MMWR, 1996; Stull et al., 1998). The data also
indicate that 93.2 percent of the laboratories required to be enrolled in PT were
actually enrolled in 1996, compared to 89.6 percent in 1995. HCFA’s target for
fiscal year (FY) 1999 was that 90 percent of the scores for all 86 analytes requiring
PT reported from all laboratories enrolled in PT should contain no failures and that
95 percent of all eligible laboratories would be participating.

Occupational Safety and Health Administration

Occupational Safety and Health Administration (OSHA) regulations protect the
safety of workers, but also increase the cost of providing laboratory services. They
touch almost every aspect of the provision of laboratory services. For instance, to
minimize the transmission of infectious disease, health care workers and laboratory
personnel are required to wear personal protective equipment (PPE) and to dispose
of needles and other contaminated materials in specific ways. OSHA may require
the use of “safety needles” in the future. Health care facilities, including physician
offices, are required to have an occupational expo

18This list of 86 analytes is made up largely of commonly performed diagnostic tests
whose results are important in health care treatment decisions. Each laboratory performs
PT on the regulated analytes that are a part of its specific test menu. There are other tests
performed by laboratories, regulated under CLIA, for which PT is not required. Some of
these tests are laboratory examinations and procedures that are so simple and accurate
there is almost no likelihood of producing erroneous results. There are other tests for
which PT is not yet available or may not yet be required by CLIA regulations. Some
laboratories voluntarily participate in any PT that is available, even if not yet required
under CLIA regulations. If no PT is available, laboratories are still supposed to take steps
to validate their procedures. Tests for which PT is required may be added as CDC and
HCFA update CLIA regulations (HCFA, 1998). PT does not evaluate errors made during
the preanalytic or postanalytic phase of testing.

1Bach laboratory is given 5 samples for each analyte. This is called a testing event. In
most cases, the laboratory must obtain a satisfactory score on 4 out of 5 of these samples
(80 percent). Some analytes such as blood type and Rh require 100 percent accuracy. A
laboratory that is within the satisfactory range for all analytes is said to have no failures.
Some analytes have fixed criteria to determine whether the laboratory was within a
satisfactory range. For instance, on a serum cholesterol test, the laboratory is permitted to
be within +/° 10 percent of the actual value. Other types of analytes are graded on a bell-
shaped curve. The criteria for a satisfactory value for each analyte are outlined in
42CFR493 subpart H 493.821 of the CLIA regulations.
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sure control plan. Contaminated waste, including leftover specimen samples, must
be disposed of in a way that is more costly than disposal of regular trash. In
addition, the transportation of certain human tissues and body fluids requires special
packaging to protect the handler.’® Each laboratory is required to develop a
chemical hygiene plan which addresses the specific hazards found in its location and
its approach to them (OSHA, 2000). Laboratories must also be equipped with proper
ventilation to ensure safe air quality within the building (OSHA, 1999).

There are few data on the cost of compliance with OSHA regulations for the
laboratory industry; however, tighter regulatory control usually means an increased
financial and administrative burden. This burden has likely affected hospital-based,
independent, and physician office laboratories and has implications for the cost of
providing laboratory services.

MINIMIZING FRAUD, WASTE, AND ABUSE

The administration and Congress have tried to ensure that public funds are not
wasted or abused by limiting physicians’ ability to refer patients to a laboratory in
which they have a financial interest, by aggressively investigating certain billing
practices, and by denying payment for Medicare claims that are not deemed
medically necessary.

Stark Amendments

The Ethics in Patient Referral Act (1998), commonly referred to as the Stark
Amendments,”! prohibits physicians from referring patients to laboratories and other
designated health services in which they or their immediate family members have a
financial interest.?” It also attaches civil penalties to entities receiving these
inappropriate referrals if they bill Medicare or Medicaid. The main purpose of the
law is to reduce the overuse of health care services that can occur when physicians
have a financial incentive to refer patients for laboratory services. A previous
Institute Of Medicine (IOM) report showed that physicians order more laboratory
tests when they profit from laboratory services (Gray, 1986).

Implementation of the Stark Amendments has been controversial (Committee
urges final rule on Stark self-referral law revisions, 1999). Because Stark II was so
broad, Congress added a number of exemptions to the rule that allow physicians to
operate in-office laboratories and permit referrals made within certain types of
“group practices” (Kalb, 1999). Several of the law’s re

2New CDC and Department of Transportation requirements may be imposed on
packaging of diagnostic specimens.

2INamed after the legislation’s sponsor, Representative F.Pete Stark.

22The original legislation, or Stark I, enacted in 1989, restricted self-referral to
laboratories. Stark II, enacted in 1993, expanded the statute to include 10 additional
“designated health services.”
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quirements, however, raise concerns for physicians. For example, one of the
requirements is that the physician or another member of the group must directly
supervise the laboratory test. Direct supervision is more stringent than CLIA
requirements because it means that the prescribing physician (or another physician
member of the group) must be on site and immediately available during testing.
There is anecdotal evidence that many laboratories are not aware of this requirement
and, therefore, are not complying with its provisions. This is important because “the
Stark laws contain no express requirement of intent; a physician can violate them
even if he or she does not have any improper goal or purpose” (Kalb, 1999).

The Stark regulations also created a situation where independent physicians
could no longer share laboratory facilities. Before these regulations, laboratories
were commonly shared by independent practitioners to minimize expenses and
provide a wider range of services than would be possible for a solo physician.
Physicians must now either divest or form bona fide group practices to comply with
the regulation.

In response to widespread confusion and public comment, HCFA attempted to
clarify Stark II in a proposed rule (Proposed Rule, 1998). Because there was so
much controversy and public comment in reaction to the proposed rule, the final
rule has not been issued. HCFA is expected to issue a final rule later this year
(Graziano, 2000). Several members of Congress have introduced legislation to bring
the supervision requirement more in line with CLIA, but Congress has not acted on
these proposals.

OIG Investigations

Spurred by concern during the last decade that laboratories were improperly
billing the federal government, the OIG has conducted several major investigations
that have resulted in significant settlements against providers of clinical laboratory
services. These settlements have amounted to almost $1 billion dollars in recoveries,
fines, and penalties (Grob, 2000). The OIG asserted that some laboratories were
charging individually for tests that should have been billed as a panel at a lower rate
(unbundling), using diagnosis codes that were never provided by a physician,
providing kickbacks to physicians for patient referrals, double billing, and billing
for unordered tests and tests that were not medically necessary (Grob, 2000). As a
result of these cases, some laboratories not only paid large fines, but also signed
agreements with the OIG called Corporate Integrity Agreements. The OIG has
developed model compliance plans designed to assist clinical laboratories in
developing internal controls that help prevent fraud, abuse, and waste (OIG, 2000).
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Medical Necessity Review

In addition to retrospective reviews conducted by the OIG, Medicare
contractors routinely review claims for certain tests against local medical criteria
regarding the appropriateness of performing a particular test on a particular patient.
This review is called local medical review policy (LMRP). Claims for laboratory
tests that do not have a diagnosis code that is deemed to justify performance of the
test may be denied even though the laboratory has no control over tests ordered by
physicians. Contractors may also target certain providers, who have a history of
inappropriate billing, for routine review.

Laboratory representatives testified that judgments regarding the medical
appropriateness of laboratory tests, which are based solely on the presence or
absence of particular International Classification of Diseases, Ninth Revision
(ICD-9) diagnosis codes provided by the ordering physician, result in many
inappropriate denials and a large administrative burden. The committee found a high
rate of denials for some laboratory claims (Appendix E), but it was unable to
determine what proportion of all outpatient laboratory claims were denied based on
medical necessity criteria. HCFA data from 1998 showed that 12.3 percent of all
POL claims were denied, but only 2.5 percent were denied because they were
deemed medically unnecessary.

Appeals of denied claims are often expensive and time consuming. They also
require participation of the physician who has little incentive to follow through. As a
result, laboratory representatives testified that the current approach to assessment of
medical necessity is misguided and results in an unfair financial burden on clinical
laboratories.

PAYMENT TRENDS

Medicare payment trends for both inpatient and outpatient services, as well as
some shift to capitated payments by both public and private payers, have squeezed
the profit margins of the laboratory industry and limited the industry’s ability to
shift costs from payer to payer and test to test.

Medicare Shift to Prospective Payment Systems

A 1983 revision in Medicare payment policy for inpatient hospital services
radically altered financial incentives for hospital laboratory services. Specifically,
Medicare shifted from a reasonable cost reimbursement to a per-case approach
based on diagnosis-related groups (DRGs).2* The prospectively set payment amount
was based on adjusted average historical costs and covers all services provided
during the patient’s stay. As a result, some cases may cost the hospital more than the
Medicare payment, whereas other cases cost less. The system is designed to give
hospitals an incentive to manage care more effi

230ther third-party payers may pay on a per diem basis or negotiated rates.
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ciently. Because of this change in payment policy, inpatient hospital laboratory
testing became a cost center for Medicare patients rather than a profit center. The
new payment policy thus created an incentive to reduce the number of tests ordered
for hospital inpatients and to shift inpatient care to the outpatient setting.

The 1997 BBA mandated a change in the Medicare payment methodology for
outpatient hospital services. Beginning in 2000, payments for outpatient services
were also to be based on prospectively determined rates for bundled services.
Clinical laboratory services provided under the clinical laboratory fee schedule are
excluded from this change in payment methodology; however, significant payment
policy changes were made in the way independent laboratories will be paid for
pathology services. If a test is performed by an independent laboratory for a hospital
outpatient department, the laboratory must bill the hospital for the technical
component.?* The hospital recoups what it pays the laboratory in the bundled
payment amount it receives for the outpatient service. Previously, the laboratory
was able to bill Medicare directly for the technical component (College of American
Pathologists, 2000). Implementation of this billing requirement was recently
delayed due to an intense lobbying effort by independent laboratories and the
College of American Pathologists. Any major change in payment policy has the
potential to affect the financial stability of the provider organization (in this case,
hospitals) and to alter payment incentive structures for the provision of care.

Growth of Managed Care

The growth in managed care for both public and private payers has resulted in
reduced revenue for the clinical laboratory industry.>> Managed care organizations
are typically defined as any third-party payer that uses cost-control or utilization-
control mechanisms to direct the use of health care services. Almost all third-party
payers now use managed care techniques to control costs. These techniques have
reduced payments to laboratories and limited their ability to offset the cost of
uncompensated services for patients who are uninsured, have limited coverage, or
have coverage with particularly low payment rates.’®

24The PPRC (1995) defines “technical component” as the part of a relative value or
fee for a diagnostic test or therapeutic procedure that represents the cost of performing
the service excluding the physician’s work. The “professional component” is defined as
the part of a relative value or fee that represents the cost of a physician’s interpretation of
a diagnostic test or treatment planning for a therapeutic procedure. Under this policy
change, the independent laboratory is still permitted to bill Medicare directly for the
professional component.

2 According to a 1998 report by Interstudy, enrollment in the most aggressive type of
managed care plan, health maintenance organizations, more than doubled, from 33.3
million to 81.3 million members, from 1990 to 1999.

26Medicaid payment rates are typically lower than those of other third-party payers.
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Because of their ability to negotiate volume discounts, managed care
organizations commonly pay significantly lower fees than other payers for
laboratory services. In addition, many managed care plans pay laboratories on a
capitated basis (Hoerger et al., 1996). Under a capitated payment arrangement, a
laboratory is paid a fixed amount per member per month to provide all or a specified
range of laboratory services for an enrolled population. Unlike the situation in
which physicians or health maintenance organizations (HMOs) receive capitated
payments for provision of care to patients, independent laboratories have little
control over the volume or type of laboratory tests that are ordered and covered by
the capitation rate.

Capitation of laboratory services first began in the mid-1990s and by the end of
1998 accounted for 20-25 percent of testing volume at the three largest national
independent laboratories (Klipp, 2000). Driven in large part by their fear of losing
market share, some hospitals and independent laboratories aggressively cut prices in
bids for managed care contracts. Many laboratories bid below their costs in order to
win capitated managed care contracts in the hope that physicians in the managed
care plans would also use their services for non-managed care patients; however,
there is little evidence that these ‘“pull-through” expectations have been met
(Hoerger et al., 1996; Klipp, 2000).

Managed care organizations generally prefer to contract with fewer
laboratories that can provide services across larger geographic areas. The
independent national and regional laboratories, therefore, were better positioned to
provide services under capitated contracts, giving them an advantage over hospital-
based laboratories; however, because of poorly negotiated managed care contracts,
increased market share did not result in increased revenue for independent
laboratories. In fact, according to Washington G-2 Reports, (Klipp, 2000)
independent laboratories saw testing revenue drop from $10.4 billion to $8.1 billion,
between 1993 and 1999, a decrease of 22 percent. This decline was due in part to
poorly negotiated managed care contracts.

There appears to be a recent trend among independent laboratories to “walk
away” from unprofitable managed care contracts. Laboratories may simply have
learned from their mistakes, or mergers and acquisitions among the independent
laboratories, discussed in more detail in the next section, may have given the largest
laboratory companies the strength to pass up unfavorably priced contracts. Chief
executive officers of the top independent laboratories have stated that they are
beginning to focus less on volume and more on profitability (Klipp, 2000). In
addition, it appears as though the growth in managed care may be slowing. The
Lewin Group (2000) reports that consumers are shifting to more flexible plans; there
is a growing backlash against managed care that has resulted in legislatively
imposed coverage mandates, which in turn have reduced HMO profits. A recent
survey from the American Association of Health Plans reports that many third-party
payers are dropping their contracts to provide Medicare+Choice plans, Medicare’s
version of managed care (Morgan, 2000).
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RESPONSE FROM THE INDUSTRY TO ENVIRONMENTAL
TRENDS

The clinical laboratory industry has become very competitive despite the high
degree of consolidation that has occurred in the independent laboratory sector.
Changes in Medicare payment methodology, cuts in payment rates by Medicare and
other payers, and the growth of managed care contracting have caused some
laboratories, particularly hospital-based laboratories, to look to new markets in order
to maintain profitability. These changes also have led to consolidation in both the
independent and the hospital-based segments of the laboratory industry. In addition,
hospital-based laboratories and independent laboratories have become engaged in
head-to-head competition for market share as they strive to achieve levels of
efficiency and critical mass that will allow them to compete effectively for
outpatient, physician, and managed care business.

Market Consolidation and Network Development

Market consolidation has radically changed the face of the independent
laboratory sector. In 1990, no single laboratory company had a major market share;
rather, the eight largest companies accounted for 47 percent of the nationwide
independent laboratory market (Hoerger et al., 1996). By 1999, two companies,
Quest Diagnostics and LabCorp, largely through mergers and acquisitions,
accounted for 61 percent of the testing conducted by independent laboratories
(Klipp, 2000).

Some experts have raised concerns about the level of concentration in two
national independent laboratories and the implications of that for industry
competition. In the 1990s, laboratory consolidation was viewed as conferring an
advantage for negotiating managed care contracts. Although two companies now
dominate the independent laboratory market with an estimated 61 percent of total
test volume, that is only 16 percent of the total clinical laboratory market share,
including hospital-based and physicians’ office laboratories.

Hospitals also have responded to the changing health care marketplace by
forming regional laboratory networks with other hospitals and independent
laboratories. This consolidation began in earnest in the mid-1990s with the
formation of integrated delivery systems. Networks have taken different approaches
to how they consolidate their laboratories (including intralaboratory, interlaboratory,
intrahospital, and interhospital consolidation), but they also have tried to reduce
costs by increasing operational efficiencies (Farwell, 1995).

Some in the industry believe that hospital-based laboratories have an advantage
over independent laboratories in the current environment (Steiner and Root, 1999).
Hospitals are better situated than most commercial laboratories to provide STAT
(literally, at once) testing and same-day test results. At the same time, commercial
laboratories may be better positioned, in terms of the types of testing they do, to
incorporate newer, more complex tests.
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TABLE 2.6 Hospital Laboratory Outpatient-Outreach Test Volume as a Percentage
of Total Hospital Testing, Selected Years

Staffed Acute Care Beds 1987 1991 1993 1996 1998
150-300 25.8 30.6 38.0 40.9 42.8
>300 23.2 26.9 31.6 37.2 35.0

SOURCE: Klipp, 2000.

Growth of Hospital-Based Laboratory Outreach Programs

During the 1990s, because of changes in inpatient payment policy (described
above), hospitals shifted a great deal of inpatient services to the outpatient setting.
To make up for the inpatient volume that was lost to nonhospital laboratories
providing tests to outpatients, hospitals have developed outreach programs to bring
testing into their laboratories from physicians outside the hospital.

Since the early 1990s, the average number of inpatient tests per discharge has
declined, while outpatient test volume has grown as a percentage of total hospital-
based testing. Table 2.6 presents outpatient and outreach volume as a percentage of
total hospital-based testing since 1987. Change has been most significant in the 150-
to 300-bed hospitals, with outpatient and outreach volume as a percentage of total
hospital testing increasing almost 66 percent from 1987 to 1998. For hospitals with
more than 300 beds, the increase over the same period was almost 51 percent.

While volume has been growing, revenue per outreach test has been shrinking.
Washington G-2 Reports (Klipp, 2000) estimates that from 1994 to 1999, revenue
per outreach test decreased from $16.50 to $11.50, a decline of more than 30
percent. Hospitals in areas of high managed care penetration have seen outreach test
revenue decline even further, to less than $10 per test.

SUMMARY

The laboratory industry is composed of hospital-based, independent, and
physician office laboratories. The industry appears to be both resilient and
vulnerable to environmental trends. For instance, after being hit hard by global
trends toward managed care and cost containment, the two largest independent
laboratories not only have survived, but are rebounding. Hospital-based laboratories
have been able to increase their outpatient and outreach business in response to
declines in inpatient business. The numbers of POLs initially declined in response to
federal regulatory policies designed to improve the quality of laboratory testing but
are now increasing, partially in response to an increase in the number of waived
tests available. Overall, test volume is up, but revenue per test and aggregate
Medicare Part B spending for outpatient laboratory services are down.
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Many factors have affected the cost of providing laboratory services. New
regulatory requirements have increased the cost of doing business; however, the
industry has also found ways to reduce costs through consolidation that provides
economies of scale. Demand for laboratory services is likely to grow as the
population ages and innovation makes new tests possible.

In many laboratories, innovative technologies and increased regulatory
requirements have reduced the length of time it takes for the physician to receive
laboratory test results and have improved quality and patient convenience. Improved
quality has been demonstrated through proficiency testing. An increase in the
number of waived tests has made it easier for patients to undergo testing during a
visit to the doctor. In addition to being more convenient for patients, testing closer
to the physician leads to faster turnaround time that may speed diagnosis and
treatment.

Environmental trends, particularly payment trends, have the potential to affect
beneficiary access to laboratory testing. Coding, coverage, and payment problems,
such as delays in assigning codes to new technology and the current approach to
determining medical necessity that leads to inappropriate denials, could create
barriers to beneficiary access to care.
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3

Technology Trends in the Clinical
Laboratory Industry

The laboratory environment has been characterized by ongoing rapid and
dramatic innovation since the 1980s. There has been remarkable growth in the range
and complexity of available tests and services, which is expected to continue.
Laboratory technology is often at the forefront of medical advances. In some cases,
testing techniques to diagnose or screen for a particular condition are available
before effective treatment. Innovation in laboratory technology, which includes both
new tests and advances in equipment and testing techniques, has made testing more
efficient and automated. Information technology (IT) has revolutionized the transfer
of data by decreasing the time it takes to order and receive test results and by
creating opportunities for research on large datasets. Many predict that clinical
laboratory technology will play an even more important role in the future delivery
of health care (Felder et al., 1999; Wilkinson, 1997). Innovation in health care,
particularly when it is more efficient than existing methods (see Box 3.1), is
welcomed by payers, providers, and patients; however, the efficient integration of
innovation into medical care may be affected by policies related to coverage,
coding, and payment.

There are wide variations in the types of technology employed by different
types of laboratories. The discussion of technology trends below does not mean that
these trends are occurring in all settings. For example, certain small laboratories do
not have the volume of testing to justify automated or elaborate IT systems.

This chapter reviews the three major technological innovations that have
radically altered the way samples are collected and analyzed and the way results
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are reported. These innovations include automation, IT, and laboratory measurement
or testing technology. The changes that these technological developments produce,
especially how and where testing services are delivered and laboratory-staffing
needs, are also discussed.

BOX 3.1 THE FUTURE OF TECHNOLOGY

Edwina Clark, a 42 year old woman with diabetes, no longer needs to
test her blood sugar concentrations every day because she now has a
glucose sensor implanted under the skin of her thigh. Her toilet at home
provides a double check because it can analyze glucose, protein, and
bacteria concentrations in her urine. Instead of giving herself daily
injections of insulin, she now relies on an implanted insulin reservoir that
automatically adjusts her insulin dose. Her blood sugar concentrations are
so well controlled that she is unlikely ever to develop any of the vascular
and neurological complications that used to be common.

This futuristic case was taken directly from a 1999 editorial in the
British Medical Journal (Berger and Smith, 1999).

AUTOMATION

Automation has been, and promises to continue to be, an important force in the
changing laboratory marketplace. Laboratory automated (and manual) processes
occur in three stages:

1. Preanalytic stage: This includes, choosing the test, placing the order,
preparing the patient, collecting the specimen, transporting the specimen, any
specimen preparation work, and daily quality controls.

2. Analytic stage: This involves actual testing of the specimen and all routine
procedures up to result reporting.

3. Postanalytic stage: This is concerned primarily with forwarding results to the
appropriate hospital department or physician and routine daily maintenance
and shutdown (Travers and Krochmal, 1988).!

IThe three stages of clinical laboratory testing, specifically within the laboratory, were
defined in 1988 by Eleanor Travers and Charles Krochmal. Others categorize the
computer entry of demographics, test request review, and specimen preparation,
including specimen labeling and centrifugation, as a part of the analytic rather than the
preanalytic phase of testing (Cruse, 1998). Still others would include steps that take
place in the doctor’s office prior to placing the order and following delivery of the test
results within these phases.
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Preanalytic Stage

Although some progress has been made in automating the preanalytic phase of
testing, much of the work in this phase is still performed manually. In some settings,
such as within the hospital, specimens are transferred efficiently using a pneumatic
tubing system. In an independent laboratory setting, specimens are often transported
manually by courier to the testing site.> In most settings of care, specimens are
collected and labeled with identifying information and are entered into the
laboratory computer system manually. In addition, most decisions about the
adequacy of the specimen’s volume and whether the specimen is in the correct type
of container are made by a laboratory technician, not a machine (McPherson, 1998).

There are many opportunities to automate preanalytic processes. For instance,
specimen containers can be prelabeled with bar codes that link specimens to
identifying electronic information. The container may also contain substances that
automatically prepare the sample for processing (Felder et al., 1999). There has
been progress with optical character recognition hardware and software that can
“read” labels (Burtis, 1996). Test tubes may eventually have computer chips
embedded in the stopper (Felder et al., 1999). Technology to automate many of the
processes for aliquot® or specimen preparation, sample quality testing, specimen
transport and handling, and automatic accessioning* exist but are not widely used
(McPherson, 1998). Test ordering over the Internet may increase efficiency and
reduce administrative errors during specimen collection and processing. Machines
eventually may draw blood specimens, and robots may transport specimens from
hospitalized patients to the hospital laboratory (Felder et al., 1999; Wilkinson, 1997).

Analytic Stage

In most laboratory settings, the analytic stage of testing is more automated.
Beginning in the 1960s, several rounds of sophisticated automation resulted in
multianalyzers, which are multichannel instruments that measure many different
analytes.” Automative technology also allows groups of tests, called “panels” or
“profiles,” to be run on the same sample. A similar evolution occurred in the
hematology laboratory, where the counting of different types of blood cells is
consolidated and expanded to include automated differentials on the same in

2While transport is still manual, the development of a global transportation system that
facilitates rapid transport of people and goods has enabled independent laboratories to
centralize their facilities and reduce costs through economies of scale (Burtis, 1996).

3An aliquot is the small portion of a specimen taken for an assay or test.

4Accession is the process of identifying a specimen and entering a unique specimen
identifier into laboratory records.

SAn analyte is any substance that is measured. The term is usually applied to a
component of blood or other body fluid.
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strument (McPherson, 1998). A chemistry, hematology, coagulation, or urinalysis
analyzer can now generate highly precise and accurate results in only a few minutes
(Cruse, 1998).

Consolidation of tests and testing equipment is possible in part because
operator activities for each type of test are interchangeable. Running tests is
simplified by redesigning equipment (‘“analyzers”) to look and function similarly on
the outside, even though very different operations are done inside. According to
Richard McPherson, “The tasks that attendant operators conduct now (sample
presentation, result review, and quality control) are quite similar on very different
analyzers” (McPherson, 1998).

Emerging in the early 1980s, consolidated workstations contain several
instruments in one area. Typically, the area is managed by one technical person
supervising several nontechnical staff (Cruse, 1998).% The technical staff member
monitors all instruments, and reviews and releases the test results (McPherson,
1998). The workstation approach increases the productivity of the laboratory,
reduces personnel costs, and dramatically decreases testing turnaround time (TAT)
(Cruse, 1998).

Modular laboratory automation was introduced during the 1990s and represents
a more sophisticated design than approaches aimed at automating the entire
laboratory all at once. This technology permits the laboratory to begin with a basic
configuration and add automated modules as needed. Thus, a laboratory can buy
only the modular pieces that best meet its needs. It also makes integrating the new
technology into existing laboratory architecture easier because the modular units are
small and mobile (Sainato, 2000). Only a few vendors of modular automation are in
the market at this time (Marietti, 1998). Robots may be part of a facility’s modular
laboratory automation system. Although especially beneficial for tasks such as
serology, blood grouping, and tissue typing, (Lifshitz and De Cresce, 1989), robots
are not used as extensively by the clinical laboratory industry in the United States as
they are in Japan.’

Replacing manual steps with automated processes virtually eliminated the risk
of mistakes and reduced testing error rates (Howanitz, 1994). Enhancements in
automated processing resulted in improved technical precision and accuracy.
According to McPherson (1998), “the vast majority of assays demonstrate technical
variabilities that are well within medical needs.”

SWhen considering the task conducted by individuals who do not have technical skills,
it is important to note that many states have licensure laws that preclude the conduct of
certain testing procedures by nontechnical staff. In addition, Clinical Laboratory
Improvement Amendments of 1988 requirements, as they relate to moderate- and high-
complexity tests, do not allow the use of nontechnical staff for certain testing procedures.

"Japan is more focused on industrial robotics in general and chose to make the
investment in laboratory robotics. Laboratories in the United States have been slower to
adopt this technology because of its high cost and difficulty integrating it into existing
laboratory architecture.
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Postanalytic Stage

Over the past 20 years, the postanalytic phase has become more automated. In
the 1980s, test results were often transferred by courier or mail. In the 1990s, they
were sometimes conveyed over the telephone or via fax. Today, in some
laboratories, the completed results are automatically forwarded to the appropriate
area of the hospital or physician office electronically through the use of dedicated
printers, and billing and utilization report generation is computerized (McPherson,
1998). Use of the Internet to report results would likely reduce costs by eliminating
the need for designated fax and telephone lines. In addition, quicker TAT may lead
to reduced episode-of-care costs.

Many analytic and postanalytic tasks are now automated using process control
software (Markin and Whalen, 2000). For instance, repeat, reflex, 8 and add-on’
testing are managed through electronic systems.!® Electronic systems may also
manage specimen transportation, storage, and disposal. Finally, these systems
monitor consistency of results and ensure that panic values are called to medical
staffs attention.

Billing and collection processes may become more automated in the future.
Laboratories may automatically obtain and transmit all required documentation
necessary for payers to process the claim through electronic systems (e.g., patient’s
name, address, and primary and secondary insurance information). Additional
information required includes referring provider information, the patient’s copay
responsibilities, diagnosis codes, and other data that might be necessary to
demonstrate medical necessity. Typically this information is transmitted manually
each time a test is ordered. Integrating electronic systems that automatically send
updated information electronically every time a test is ordered would increase
efficiency.

There are steps that take place after the laboratory submits its results to the
physician including physician interpretation and physician and patient action. After
physicians receive the results, they must interpret what those results mean for the
patient. Sometimes the physician is assisted in interpreting results by normal ranges
included in the laboratory report or a written explanation of the testing results. In
some cases, the physician may consult with a laboratorian to better understand the
meaning of the test results. The next step is the physician’s course of action. The
laboratory tests may indicate that all test results are normal and that no action needs
to be taken other than informing the patient of the results. Other courses of action
might include additional laboratory testing, hospitalization, changing a medication
or the dose of a medication, initiating a new course of treatment, monitoring the
patient more closely, or counseling a patient to

8Reflex tests are tests that are reordered by a physician after an abnormal test result.

9Add-on tests are tests ordered on the same sample after the initial tests have been
conducted.

10For Medicare payment policy, the Office of the Inspector General (OIG) spells out
specific guidelines for reflex and add-on testing.
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change certain health-related behaviors. The ultimate outcome for the patient is not
simply dependent on obtaining an accurate test value. It also depends on the
physician’s interpretation and the action taken by both the physician and patient.

INFORMATION TECHNOLOGY

Like many other areas of healthcare delivery, laboratory services are
experiencing an IT revolution. Laboratory experts that keep pace with emerging IT
have found new, more efficient ways to communicate and provide services; educate
themselves, their staff, and their clients; market their products; and manage data and
information.

Because Internet-based communications are inexpensive and not hampered by
time differences and geographic distance, experts predict that the Internet will
become the primary means of communication in the future (Burtis, 1996; Klatt,
1997). Requests for testing and test results will be communicated electronically.
Electronic image transmission will mean that hard-to-diagnose images can be sent
quickly and efficiently to national specialty centers (Wilkinson, 1997). Test result
reports will be linked to journal articles and other sophisticated multimedia
information sources (Friedman, 1998). This capability may become more important
with the increased use of genetic testing by general practitioners since physicians
often do not understand the meaning of genetic test results (Holtzman, 1999).
Streamlining the cost of providing this additional information will also be important
since individual consults with a laboratory expert are often not paid for separately
and must be worked into the cost of the test.

The use of electronic systems creates the opportunity to improve laboratory
services. For instance, laboratory results for certain tests can be influenced by drug
use. Patient records could include all pharmaceuticals the patient is taking. The
computer could then be programmed to identify cases in which the results are likely
to be affected, and it may even be able to assist in the interpretation of test results
and suggest appropriate actions to be taken.

Internet-based reporting creates opportunities to communicate test results
directly to patients. In the spring of 2000, Quest Diagnostics, a large national
independent laboratory, began offering consumers direct access to test results via an
Internet healthcare Web site owned by Caresoft, Inc., called “TheDailyApple.com.”
Only patients who are registered with TheDailyApple.com may access their data on-
line. Their physicians will have the opportunity to review the results before
information is put on-line. Only routine test results are offered, and Caresoft sends
personal identification numbers to users via the U.S. mail to ensure confidentiality
(Direct-to-consumer test result reporting, 2000).!!

In some states, providers, and patients may be prohibited from utilizing this type of
Internet-based service. Most states have specific laws that address direct access to
medical data within the context of a patient’s rights to records. For example, by statute in
Tennessee, a patient cannot access medical records directly. Other states’ laws say that pa

tients may access their medical records only with the written permission of the
ordering physician or by legal request.
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Information technology will change the way laboratorians educate themselves
and their staff. Laboratory professionals can interact with one another through e-
mail and specialized LISTSERVs (Burtis, 1996). They also have access to technical
libraries in electronic format (Burtis, 1996). Experts predict that IT will radically
alter the format and role of medical journals. They will be more electronically based
with links to multimedia sources of information (Berger and Smith, 1999).

Information technology has created new marketing and advertising
opportunities for laboratories (Klatt, 1997). Increased consumer empowerment, new
testing techniques that are simple enough for home use or home sample collection,
and IT have combined to create new direct-to-consumer marketing opportunities for
laboratory tests. Laboratories may follow the pharmaceutical industry’s lead by
marketing directly to consumers and by making products directly available to
consumers over the Internet. For instance, there is a consumer-based market for
“drugs-of-abuse” tests, home-based HIV tests, glucose monitoring, pregnancy and
ovulation tests, and genetic tests. Consumers may prefer to bypass their personal
physician for convenience and to keep test results out of their medical records. Most
of these types of tests are paid for by consumers, so they do not have the incentive
of insurance coverage to obtain these tests through their health care provider.

Collecting and analyzing patient outcome data may become more essential in
the marketing of laboratory services as third-party payers increasingly demand
evidence that new health care services are cost-effective and positively affect patient
outcomes. New hardware and software have increased the laboratory’s ability to
store and process data. Currently, Quest Diagnostics maintains the world’s largest
private database of clinical laboratory test results. It intends to use these resources to
add value to its laboratory services (Where is the lab industry headed, 2000). For
example, data may be used to track a patient’s progress, minimize redundant testing,
evaluate phlebotomists’ collection technique, and track patient outcomes
(McDonald, 1997; Plebani, 1999). Large databases can also be used to track disease
outbreaks and conduct other types of public health research (McPherson, 1998).
While research opportunities abound, laboratories will be challenged to identify
ways to protect confidential patient information and obtain patients’ informed
consent to participate in research (Chou, 1996).

LABORATORY MEASUREMENT AND TESTING
TECHNOLOGY

Laboratory testing technology advances through both incremental and
breakthrough developments. Incremental changes often make testing processes
simpler, more efficient (and often less expensive), and of higher quality. Less
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frequently, technology makes major advances that result in totally new tests or
testing techniques.

Esoteric Tests

Esoteric tests are relatively uncommon tests that are dependent on physician
interpretation skill. As of the mid-1990s, approximately 1,250 different tests were
performed by the clinical laboratory industry, about half of which were classified as
“routine” (Smith Barney, 1995). For example, in the late 1980s, polymerase chain
reaction (PCR) testing was “cutting-edge” technology. Today, PCR is very common
and is used for approximately 165,000-220,000 viral load tests for HIV and
hepatitis C each year (Klipp, 2000). Because PCR has become so common, it has
lost its esoteric label.

The total U.S. market for esoteric testing is roughly $2 billion annually, for 50
million specimens (Klipp, 2000). In 1998, this market consisted of $1.4 billion in
reference work for hospitals and $618 million in reference work for independent
laboratories (Klipp, 2000).'2 The median price of tests sent out by hospitals declined
20 percent, from an estimated $28.73 per test in 1996 to $23.19 in 1998 (Klipp,
2000). With 1.4-1.8 tests performed on the average sample, the average revenue
generated per specimen is between $33 and $42 (Klipp, 2000). As esoteric tests
become more commonly performed, competition and economies of scale may
increase, driving prices down further, even in the esoteric market.

Genetic Testing

With the mapping of the human genome, the field of molecular diagnostics,
which includes genetic testing, is expected to grow rapidly during the next five
years.'? Genetic tests are able to detect gene mutations. Early detection may allow
clinicians to predict predisposition to disease. This is important because genetics are
possibly a significant factor in seven of the top ten causes of death in the United
States (Klipp, 2000). In addition to addressing the factors associated with these
causes of death, genetic testing is also used for determining HIV and hepatitis viral
loads, making prenatal diagnoses, identifying chromosome abnormalities,
determining the paternity of a child, ascertaining cancer cytogenetics, and
identifying inherited or predisposition to diseases.

As of August 2000, an Internet-based directory of genetics laboratories reports
that 469 laboratories and 895 genetic clinics in the United States were performing
tests for 753 genetic diseases, compared to only 110 laboratories that conducted
genetic tests for 111 different diseases in 1993 (Children’s Health

2Reference work includes testing that is sent to an outside laboratory for completion.
Many hospital-based, independent, and physician office laboratories do not have
adequate equipment and personnel to conduct their own esoteric testing.

13Some experts believe that current expectations for genetic testing are overblown
(Holtzman and Marteau, 2000; Jones, 2000).
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Care System, 1999). Not all genetic tests are FDA approved for clinical use; some
may be available only in a research setting.'*

A future trend in genetic testing is a focus on prevention. According to Robert
Nakamura, the emphasis will “shift from costly intervention and treatment of
established diseases to proactive prediction and prevention of disease.” He
anticipates that predictive tests will screen for data identifying important population
genetic risk factors for diabetes, cancer, and autoimmune diseases (Nakamura,
1999). Early identification of immunologic markers that predict autoimmune
diseases may facilitate early intervention with autoantigen-specific therapy, targeted
directly at the component of the immune system that causes disease (Nakamura,
1999). According to Nakamura, “This approach will require new information
systems that will link large-scale databanks and special programs for data mining
and retrieval in bioinformatics, cheminformatics, and population genetics. The
clinical laboratory will soon be able to provide powerful new molecular diagnostic
tools along with multianalytic assays for expression of genes and proteins in
different patterns of diseases, disease progression, and predisposition to disease”
(Nakamura, 1999).

Pharmacogenomics

More than 100,000 Americans die every year from side effects of properly
prescribed medicines, and another 2 million are made seriously ill (Weiss, 2000).
This occurs because medicines are made and sold on a standardized basis even
though people vary substantially in the way they respond to these compounds.
However, as scientists uncover more and more genes that control individual
responses to medications, physicians should be able to base prescribing decisions on
a patient’s individual genetic makeup (Evans and Relling, 1999). The cost
implications of this new science, called pharmacogenomics, are unclear. This type
of genetic screening will likely increase the front-end cost of providing care. It
could, however, result in better health outcomes and long-term cost savings
substantial enough to offset the initial expense, particularly if

14Clinical tests are those in which specimens are examined and results reported to the
provider and/or patient for the purpose of diagnosis, prevention, or treatment in the care
of individual patients. U.S. laboratories performing clinical tests must be Clinical
Laboratory Improvement Amendments (CLIA) approved. Research tests are those in
which specimens are examined for the purpose of understanding a condition better or
developing a clinical test. Test results are generally not given to patients or their
providers. Rarely, a research laboratory will, at the patient’s request, share potentially
useful findings with a clinical laboratory so the patient’s test results can be confirmed
and a formal report issued. Laboratories performing research testing are not subject to
CLIA regulation. The cost of research testing is generally covered by the researcher.
Requests for participation in research may be denied, at the laboratory’s discretion, if the
laboratory has sufficient samples or the subject does not fit the research project goals.
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screening efforts target subpopulations that are more likely to be susceptible to the
genetic characteristic.

Nanotechnology

Nanotechnology, the science of building miniature devices out of very small
particles such as individual atoms, molecules, viruses, or cells, merges biological
and IT science. Nanotechnology has the potential to exponentially increase
computer power through smaller, faster computer processors. Nanotechnology
research could continue to expand during the coming years with a boost from
President Clinton’s 2001 budget, which proposes to create a National
Nanotechnology Initiative. The President’s proposal includes $495 million for
research projects, an 83 percent increase over funding for this year. Seventy percent
of the money will go to university-based research (Executive Office of the
President, 2000; McGee, 2000).

Nanotechnology promises to affect the clinical laboratory industry through the
development of miniaturized components and devices for chemical processing and
measuring sensors (Burtis, 1996). This technology could prove to be extremely
useful in the movement toward developing small, versatile point-of-care tests.
According to Chad Mirkin, acting director for the Center for Nanofabrication and
Molecular Assembly at Northwestern University, nanotechnology is already used in
tests for tuberculosis and colon cancer (McGee, 2000). It has improved our ability to
see chemical processes and microscopic structures in biological systems (Roco et
al., 1999). Another potential application is in drug administration. Some drugs
dissolve more easily if they are nanometersize (McGee, 2000). Although the
potential of nanotechnology is substantial, a great deal of basic scientific research
must be completed before clinical applications will be available.

TECHNOLOGY’S EFFECT ON SITE OF SERVICE

Some laboratory testing has moved out of the laboratory and is closer to the
patient. Point-of-care testing (POCT) provides rapid test results within minutes of
taking the sample, and home testing affords the ultimate consumer convenience,
testing from the comfort of one’s home. Experts disagree about whether this trend is
the beginning of a dramatic shift in site of service for laboratory testing (Maibach et
al., 1998; Woo and Henry, 1994). Although trend data show that these markets are
growing, concerns about costs, the potential for errors, difficulties in linking test
results to other clinical processes and information systems, and coverage restrictions
by third-party payers may limit the growth of these two expanding testing markets
(Sainato, 1999).
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BOX 3.2 POINT-OF-CARE TESTING

“In just a few years, primary care physicians may be able to get a
complete-blood count (CBC) for a patient simply by shining a light in the
patient's eye or sticking a probe under the patient's tongue. This
technology provides immediate test results, minimizes patient discomfort,
reduces the risk of needle stick injuries, is free from concerns about
contamination, eliminates the need to dispose of left-over blood samples,
and is likely to be much less costly than traditional laboratory blood tests.”
SOURCE: (Uehling, 2000).

Point-of-Care Testing

New technologies not only have made POCT devices small and portable but
also have improved specimen collection techniques so that they are minimally
invasive. The relatively small size and user-friendly nature of this technology is due
in large part to the advances in microprocessor-based analyzers and disposable test
cartridges containing biosensor-laden silicon tests (Klipp, 2000). New laser-based
skin perforators permit the collection of just a few microliters of interstitial fluid for
testing glucose levels, and infrared sensors are being used to measure glucose and
other analytes (e.g., bilirubin) directly through the skin (Felder et al., 1999).
Multianalyte, spectroscopy-based, noninvasive sensors will provide a wide range of
analytical tests at the bedside in the near future (Felder et al., 1999). Table 3.1
outlines certain POCT applications in 1999 and the estimated expenditures for each
category.

Sales of POCT devices and tests to hospitals and physicians offices in the
United States were roughly $1.1 billion in 1998, and nationwide. POCT
expenditures are expected to grow at an average annual rate of 9 percent from 2000
to 2005 (Klipp, 2000). One industry expert suggests that 80 percent of laboratory
testing will be available at the patient’s bedside within the next five years at a
fraction of the cost of centralized testing (Felder et al., 1999).

There is controversy over the cost-effectiveness of POCT versus centralized
laboratory testing particularly since cost-effectiveness and patient outcomes data are
lacking. Research from the early 1990s found that the cost per test using a POCT
analyzer was significantly higher than central laboratory costs (Tsai et al., 1994).
Others have found that not all types of POCT decrease the TAT of the entire
diagnostic process, save sufficient amounts of money to justify the additional
expense (Van Heyningen et al., 1999), or positively affect patient outcomes
(Kendall et al., 1998; Parvin et al., 1996; Rose et al., 1997). These findings have led
one expert to conclude that POCT will never become the primary mode of testing
(Friedman, 1998). Others have found that under certain conditions, however, POCT
can be provided at the same or lower cost than centralized services (Felder et al.,
1999; Root, 1997). Since cost analysis methods have
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yet to be standardized and most research does not consider the total cost of an
episode of care, it is difficult to compare findings that might help laboratory
managers choose the most appropriate type of testing (Baer, 1998). It is also
difficult to measure the convenience to patients and physicians of POCT. Some
experts, however, expect the value of POCT to Medicare beneficiaries to be high,
particularly in physicians’ offices.

TABLE 3.1 Point-of-Care Test Expenditures, 1999

Test Category Expenditures ($ million)
Blood glucose 375

Blood gas“ 262

Urine Strips, HCG 157

Electrolytes 137

Coagulation 70

Cholesterol 53

Infectious diseases 47

NOTE: HCG = human chorionic gonadotropin.

“Blood gas applications include the following five tests: (1) pH, the measurement of alkalinity in the
blood; (2) Pco,, the measurement of the partial pressure of carbon dioxide in the blood; (3) Hco 3,
the bicarbonate ion, which is a measurement of the metabolic (renal) component of the acid-base
equilibrium; (4) Po,, the indirect measurement of the oxygen content of arterial blood; and (5) O,,
the saturation of oxygen in the blood.

SOURCE: Klipp, 2000.

In some cases, there may be a trade-off between the convenience of POCT and
quality. Steven Gutman, M.D., director of the Food and Drug Administration’s
(FDA’s) division of clinical laboratory devices points out that POCT devices may
not have to meet the same quality standards as laboratory-based testing (Uehling,
2000). Some devices, such as a video microscope used to visualize and count blood
cells, may even be exempt from FDA review and subject to only minimal oversight
under the Clinical Laboratory Improvement Amendments (CLIA) (Uehling, 2000).
David Wilkinson, chairman of the Department of Pathology at the Medical College
of Virginia, points out that some POCT systems have a high failure rate of
disposable cartridges that house the analytical components, and there may be test
result bias when compared to central laboratory methods (Wilkinson, 1997).
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TABLE 3.2 Home Testing Market by Sector, 1999

Sector Expenditures ($ million)
Blood glucose monitoring 1,590

Pregnancy, ovulation test kits 153

HIV sample collection kits 10

Cholesterol monitoring test kits 3

Drugs-of-abuse kits 3

SOURCE: Klipp, 2000.

Home Testing

Home testing is another growing market made possible by technological
advances in laboratory testing. Unlike POCT, home testing is decentralized and
physicians may not receive the test results unless they are provided manually by
patients or entered into shared Internet-based data-monitoring systems. This has not
limited the growth of the home testing market. In 1999, the total amount spent on
home testing was $2.1 billion. Table 3.2 shows the sectors of the home testing
market in 1999. These home testing products are relatively inexpensive, over-the-
counter diagnostic and monitoring kits and devices.

The home test market is consumer driven. Home-based tests are purchased by
consumers and are rarely covered by third-party payers. Nevertheless, the demand
for these products continues to increase. The $1.7 billion market in 1997 is expected
to increase 100 percent by 2004 (Klipp, 2000). Future technologies may enable
patients to take a more active role in their own care, integrating home testing into
their medical regime. Some experts foresee a time when patients will be able to
view, interpret, and add important information to their medical records through
Internet-linked, hand-held devices designed for home use. They will also be able to
use diagnostic products purchased from a grocery store or pharmacy and
automatically upload the results to their electronic medical records in the privacy of
their homes (Felder et al., 1999). The home-based test market is unlikely to
completely replace sophisticated hospital and independent laboratories, especially in
light of the ever-growing number of complex tests.

EFFECT ON CLINICAL LABORATORY STAFF
REQUIREMENTS

Not surprisingly, the recent and ongoing changes in clinical laboratory
technology have had an impact on laboratory staff needs. According to Kenneth
Cruse, MT American Society of Clinical Pathologists (ASCP), “Traditionally,
nontechnical staff collected specimens from patients and gave the specimens to
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technicians to perform the tests” (Cruse, 1998). Nontechnical staff members still do
many of the repetitive jobs, such as feeding specimen tubes onto highly automated
instruments throughout the facility.!> Technical staff members now conduct
preventive maintenance on laboratory equipment, run quality control specimens,
and correct identified problems. They also evaluate patient results that require a
manual review (Cruse, 1998). Highly skilled laboratorians with clinical and
analytical knowledge are still essential to perform and interpret many of the more
sophisticated tests.

The growth in automation and robotics is decreasing the need for nontechnical
staff in the laboratory (Wilkinson, 1997). Labor cost savings may be offset
somewhat by a need for additional IT staff to monitor and maintain the automated
systems (Sainato, 2000). Growth in point-of-care tests, which do not have to be
performed by physicians, may mean that more allied health personnel will be
needed in hospitals and physicians’ offices.

In the future, growth in the number of esoteric tests may increase the demand
for highly skilled staff. Some predict that the number of clinical laboratory
technologists and technicians is not expected to keep pace with the demand for
laboratory services over the next decade, especially in the areas of cytogenetics,
tissue typing, genetic testing, and transplantation. Others predict that the same
trends that have reduced the need for nontechnical staff will affect the need for
skilled staff (Burtis, 1996; Maibach et al., 1998).

Perhaps the greatest savings in laboratory costs will come from technology that
enables labor reduction (Felder et al., 1999). For example, the move to total
laboratory automation could reduce labor costs by 25-50 percent (Jacobs and
Simson, 1999). Reducing the need for labor could have profound effects on the cost
of performing testing since labor constitutes approximately 60 percent of the total
cost of laboratory services (Jacobs and Simson, 1999). Kenneth Cruse argues that
other benefits of redistributing work among technical and nontechnical personnel
include enhanced productivity, increased testing accuracy and precision, significant
reduction of TATs, increased physician satisfaction levels, and the potential to
reduce the length of stay for hospitalized patients (Cruse, 1998).

SUMMARY

Clinical laboratories are in the midst of a technological revolution that is likely
to continue during the twenty-first century. Many medical advances will be led by
technological innovation in laboratory testing. New technology is positively
associated with increased efficiency, reduction in errors, and improved quality in the
delivery of health care services. Whether new technologies

I5As noted in footnote 6, when considering the tasks conducted by individuals who do
not have technical skills, it is important to note that many states have licensure laws that
preclude the conduct of certain testing procedures by nontechnical staff. In addition,
CLIA requirements, as they relate to moderate- and high-complexity tests, do not allow
the use of nontechnical staff for certain testing procedures.
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are implemented may depend on their impact on laboratory costs and, if they are
more costly, on payers’ willingness to pay for them.

While efforts to automate central laboratories are likely to continue, trends
appear to indicate that much routine testing in the future could be delivered through
POCT and home-based testing. Centralized laboratories are likely to concentrate
more on esoteric testing. Automation and shifts in the sites where laboratory
services are delivered will result in major shifts in laboratory staffing needs.
Demand for skilled IT professionals, experts to monitor and service robotic
equipment, and allied health professionals is likely to grow. Overall decreases in
labor costs, however, will likely lead to decreases in the cost per test.
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